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July 13, 2004
SDE 4200.02

County of San Diego
Department of Public Works
5201 Ruffin Road

San Diego, CA 92123

Reference:  Commercial and Residential Grading Plan L-14372
for Palma De Ia Reina
Cancha de Golf, Rancho Santa Fe

Subject: Hydrology and Hydraulic Analysis

Attention: Mr, Lee Shick

Lee;

The attached report presents our hydrology and hydraulic analysis for the
referenced project. Hydrology calculations were performed using the San Diego
County Hydrology Manual, dated 1993. All runoff quantities are for the 100 year
storm. The hydrology calculations include calculations for Pre-development (Qpre)
and Post-development (Qpost). The hydraulic calculations include design of a
catch basin that separates the Qpre flow and increase in flow, Qpost minus Qpre, ic,
overflow. The overflow is piped to Rainstore3™ structures, a prefabricated
subsurface storage system, and eventually percolates onsite.

The Qpost is 21.84 cfs, using the Tc (time of concentration) of 6 minutes, and the
appropriate runoff coefficient, C, for soil group A, 0.80. The calculated Qpre is

Prowgenmerie suveys 8,71 ¢fs. Utilizing a catch basin with a built in weir, the flow exiting the property is

8.43 cfs. The remaining flow is 13.41 cfs, which is directed to the Rainstore3™
structures located throughout the proposed parking lot. The H-20 loading allow
placement of Rainstore3™ structures below parking spaces.

The water quality treatment is designed using the flow-based method, which is
listed as an alternative to the 85™ percentile runoff values as outlined in the
SUSMP. The Qwq is 0.83 cfs, using rainfall intensity of 0.2 in/hour. The flow-
based method was chosen since the post construction BMP used is a bioswale, an
existing golf course. The Qwq, water quality runoff, flows into the proposed curb

(7601 753-5525 « Fax {760) 943-8236
4407 Manchester Avenue » Suite 1035 + Encinitas, California 92024
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and gutter, into the existing curb and gutter, which drops into existing curb inlets.
The Qwq then flows via existing culverts to the existing golf course greens, where
it is treated by the existing natural bioswale.

We have maintained the current drainage pattern for this property, utilizing existing
curb inlets that discharge to existing golf course greens.

If you have any questions, please feel free to contact our office,

Sincerely,
San Dieguito Engineering, Inc.

Barry L. Mungon, PE
Principal Engineer
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L [FT] SLOPE [FT/FT] IE1 IE2  PVC PIPE SIZE L [FT] SLOPE [FT/FT] I IE2  PVC PIPE SIZE L [FT] SLOPE [FT/FT] 1 E2 PV PIPE SIZE L] SLOPE [F1/F] . R
38.1 0.0126 32.46  31.98 4" SDR—35 6 129.7 0.0113 32.93  31.46 4" SDR-35

7B

49.6 0.0200 31.91 30.92 6" SDR~35 104.0 0.0281 32.46 29,54 4” SDR—~35

84.1 0.0200 30.98 29.30 6" SDR-35

137.0 0.0297 32.93 2886 6" SDR-35 52.6 0.0103 32.06 3242 4" SDR-35 @ 50.8 0.0071 31.82 3146  4° SDR-35

63.9 0.0376 29.30  31.70 4" SDR-35

79.8 0.03892 31.91 28.86 6" SDR—35 101.8 0.0094 32.42 31,46 4" SDR—35

61.9 0.0141 28.43 29.30 4" SDR-35

65.2 0.0454 31.82 28.86 6" SDR-35
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NOTE:
THIS 1S NOT FOR FINAL DESIGN. THIS

S PROVIDED AS AN ILLUSTRATION OF

(760) 753-5525

SCALE: 1"=30"

SAN DIEGUITO ENGINEERING, ING WHERE WATER WILL FLOW IF ALL e N
GRATES ARE CLOGGED.

4407 MANCHESTER, SUITE 105
ENCINITAS, CA 92024
PHONE: (780} 7535525

CIVIL ENGINEERING e PLANNING
LAND SURVEYING

U:\ 1DATA\ENGINEERING\ 4200,02\DWG\4200_.PLUGGED—~GRATE.DWG, SCALE 1"=30", DATE:Q7-12-04 | | | FILE N0.4200.02

ENGINEER'S NAME: SAN DIEGUITO ENGINEERING

PHONE NO.




HYDROLOGY SUMMARY

PROJECT NAME: NEWPORT PACIFIC
PROJECT NUMBER: 4200.02
COMMENT: PALMA DE LA REINA PROJECT
COQORD:
100 YEAR STORM SOIL GROUP: A
P6 (in): 280 P6/P24; 0.62 RUMOFF COEFFICIENT:
P24 {in): 4.50 ADJUSTED Pé: 2.80 0.80 tndustrial Urban Area
Qpost Qpre Qwg
WATERS AREA AREA C Tc used i Total Total Total
DESIGN {sf} {AC) {min) {iph) (cfs) (cfs) Comments (cfs)
A 38866 0.89 0.30 6.0 6.56 1.76 See Hydro Map for
B1 135500 3.1 0.30 5.0 6.56 6.12  Pre-Development
B2 6919.00 0.16 0.80 6.0 B.56 0.83  Drainage Basins
Totat for B1+82 6.95

Al 4035 0.09 0.80 6.0 6.56 0.49 See Sub-Basin Calculations 0.02
A2 8879 0.20 0.80 8.0 .56 1.07 (ie, DP-A1 for A1) 0.04
A3 293z  0.07 G.80 6.0 6.56 0.35 0.0t
B1 2170 0.05 Q.80 6.0 6.56 0.28 0.01
B2 1510 0.03 0.80 6.0 6.56 0.18 0.01
B3 9385 0.22 (.80 8.0 6.56 1.13 0.04
B4 2526 0.06 0.80 6.0 B.56 0.30 0.0%
BS 5434  0.12 0.80 6.0 6.56 0.65 Directly to Rainstora 3 CB 0.02
c1 6298 0.14 0.80 8.0 6.56 0.76 .03
cz 2908 0.07 0.80 6.0 6.56 0.35 0.01
c3 21287 (.49 0.80 6.0 6.56 2.56 0.10
C4 4252 0.10 0.80 8.0 6.56 0.51 0.02
c5 2448  0.06 0.80 6.0 6.56 0.29 0.01
D1 2290 005 0.80 6.0 6.56 0.28 Directly to Rainstore 3 CB 0.01
02 2335 0.05 0.80 6.0 6.56 0.28 Directly to Rainstore 3 C8B 0.01
D3 2055 0.05 0.80 6.0 6.56 0.25 Directly to Rainstore 3 CB 0.01
D4 2049 0.05 0.80 6.0 8.56 0.25 0.01
D5 21385 0.49 0.80 6.0 6.58 2.58 0.10
D6 5372 012 0.80 8.0 6.56 0.65 0.02
D7 6453  0.15 0.80 6.0 6.56 0.78 0.03
08 20377 047 0.80 6.0 6.56 245 0.09
E1 4188  0.10 0.8C 6.0 6.56 0.51 0.02
EZ 2252 005 0.80 6.0 6.56 .27 0.01
E3 3525  0.08 0.80 6.0 6.56 0.42 0.02
E4 1573  0.04 £.80 6.0 6.56 0.1¢9 0.01
E5 11503 0.27 0.80 8.0 8.56 1.40 0.05
ES 2370 0.05 0.80 6.0 6.56 0.2¢9 0.01
F1 12130 0.28 0.80 6.0 6.56 1.46 0.06
F2 1992  0.05 .80 6.0 5.56 0.24 0.01
G1 5300  0.12 0.80 6.0 £.56 0.64 0.02

181318 oo total 21.84 8.71 Qwq=  0.83
NOTES:

<1> T¢ calculated per Urban Areas Overiand Time of Flow Curves, Appendix X-C of 1993 Edition of County of San Diego Hydrology Manual,
Te used is 6 minutes minimum required per Hydrology Manual.

<2> For Qpre Calculations, C=0.30 per Appendix IX of 1993 Edition of County of San diego Hydrology Manual.

<3> Qwq represent flaw to be treated based the maximum flow rate of runoff produced from a rainfall Intensity of 0.2"/hour.

Therefore, Q=CIA, where C=1.0, [=0.2 and A=area of watershed in acres



R:UNOFF COEFFICIENTS (RATIONAL METHOD)

DEVELOPED AREAS {URBAN)

Coefficient, C

i Soil Group M
{ Land Use A B ¢ o
Residential: \
Single Family 40 .45 50 .55
Muiti-Units 45 50 60 .70
Mobile Homes 45 .50 .85 .65
Rural (lots greater than 1/2 acre} .30 .35 40 .45
Commercial
80% Impervious .70 .75 .80 .85
Industrial ¥
90% Impervious .80 .85 .80 .95 4
g
, NOTES:

' Soil Group maps are available at the offices of the Department of Public Works.

' Where actual conditions deviate significantly from the tabulated imperviousness
values of 80% or 90%, the values given for coefficient C, may be revised by
multiplying 80% or 90% by the ratio of actual imperviousness to the tabulated
imperviousness. However, in no case shall the final coefficient be less than 0.50.
For example: Consider commercial property on D soil group.

50%

H

Actual imperviousness
Tabulated imperviousness = 809%

Revised C = 50 x 0.85 = 0.53
80

IV-A-9
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. TABLE - 15
INTERPRETATIONS FOR LAND MANAGEMENT

(214}

KEY TO INTERPRETATION SATING SYMBOLS:
HYDRROLOGIC SOIL GROUPS:

W[ |

LIMITAYIONS:
A - HIGH INFILTRATION RATE SL - SLIGHT DEGREE OF LIMITATION
8 - MODERATE INFILTRATION RATE M - MOODERATE DEGREE OF LIMITATION
C - SLOWINFILTRATION RATE SE - SEVERE DEGREE OF LIMITATION
D - VERY SLOWINFILTRATION RATE
Interpretation Rating” Interpretation Rating®
Sail Map § Eg . Soil Map é §'::‘:'|_' “
Symbol? ‘g; g Erodibility by Water ggg Symbot? :E,g Erodibility by Water *-é“é §
T oL B =T o=
(1) (2) (3) (4) - (1) (2) {3) (4)
CmrG B SE  ({slp) SE FaC C SE  {str} SL
CnE2 ¢ FaC2 C SE_ (str} SL
(Cl) B SE  (str} SE FaD2 C SE  (str) SL
{Fa) C SE  (str) SE FaE2 C SE ({str) _ SL
CnG2 ¢ FaE3 C SE  (str) SE
{Cl) B SE (sip) SE FeC C SE  {str) =
(Fa) C SE (slp) SE FeE C SE (str) M-
Co D M (txt) SL FeE2 C SE _ (str) M
Cr A SE  ({ixt) FvD ¢
CsB A SE  ({txt) _S-; F (Fa) C SE ({str) SL
CsC A SE  {txt) SL (Vs) B SE _ (str) M
CsD A SE (txt) SL FvE ¢
CtE B SE (str) SL (Fa) c SE  (str) SL
CtF B SE (slp) M {Vs) B SE  (str) M
CukE B SE  (str} M FwF D SE (dpt}) SE
CuG B SE {sip) M FxE D SE {dpt) SE -
CvG B SE (slp) M FxG D SE (slp) SE
DaC D SL 1_SL 9} GaE D SE  (dpt) SE
DaD D SL _ SL 9}t GaF D SE (slp) SE
DaE D M (slp) SL 4] GoA B SE (str) SL.
DaE2 D M (slp) SL 4| GrA B SE (str) SL
DaF D SE . (sip) M 2| GrB B SE (str) SL
DcD © GrC B SE  {str) SL
{Da) D GrD B SE  (str) SL
{(Ur} D o
DcE ¢ HaG D SE_ (sip) M
(Da) D HmD C SE _ (str) SL
- {Un) D HmE C SE_(str) _SL
DoE © HnE C SE ({str) M
(Da) D M {slp) SL HnG [ SE ({slp} M
{Oh) D | ™M {sip) SE__| HoC C_|_SE (str) SL.
, - HrC D SE J{dpt) SL
HrC2 - D SE (dpt) SL
EdC B M {txt) SL HrD D SE (dpt) SL
EsC C SE (str) SL HrD2 D SE (dpt) SL
EsD2 C SE (str) SC HrE2 D SE__(dpt} SL
EsE2 C SE  (str) SL HuC ¢
EvC C SE  (str) SL {(Hr) b
ExE D SE  (dpt) SE {Ur) D
ExG D SE  (slp) SE HuE ¢
{Hr) D
FaB C SE_ {str} SL {Ur) D

94
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Q
PRE-PIP
E (cfs)

0
¢.01
0.02
0.03
0.04
0.05
0.06
0.07
0.08
0.09
0.10
0.1
0.12
0.13
0.14
0.15
0.16
0.17
0.18
0.19
0.20
0.21
0.22
0.23
0.24
0.25
0.26
0.27
0.28
0.29
0.30
0.31
0.32
0.33
0.34
0.35
0.36
0.37
0.38
0.39
0.40

CULVERT DESIGN W/ WEIR CALCULATIONS

FOR CATCH BASINS

WEIR LENGTH 1.00
WEIR COEFF 3.33
i HEAD
HEAD OVERFL
PRE-PIP HEAD QWEIR QPIPE OW PIPE
E@{ft) WEIR(t) (cfs) (cfs) (ft)

0 0 0 0 0
0.02 0 0.00 0.00 0.00
0.03 0 0.00 0.00 0.00
0.05 0 0.00 0.00 0.00
0.07 0 0.00 0.00 0.00
0.08 0 0.00 0.00 0.00
0.10 0 0.00 0.00 0.00
0.11 0 0.00 0.00 0.00
0.12 0 0.00 0.00 0.00
0.14 0 0.00 0.00 0.00
0.15 0 0.00 0.00 0.00
017 0 0.00 0.00 0.00
0.18 0 0.00 0.00 0.00
0.20 0 0.00 0.00 0.00
0.22 0 0.00 0.00 0.00
0.24 .0 0.00 0.00 0.00
0.25 0 0.00 0.00 0.00
0.26 0 0.00 0.00 0.00
0.28 0 0.00 0.00 0.00
0.29 0 0.00 0.00 0.00
0.31 0 0.00 0.00 0.00
0.32 0 0.00 0.00 0.00
0.34 0.01 0.00 0.00 0.00
0.36 0.03 0.02 0.02 0.02
0.38 0.05 0.04 0.04 0.05
0.39 0.06 0.05 0.05 0.07
0.41 0.08 0.08 0.08 0.11
0.43 0.1 0.11 0.1 0.15
0.45 0.12 0.14 0.14 0.20
0.48 0.15 0.1 0.19 0.29
0.50 017 0.23 0.23 0.36
0.52 0.19 0.28 0.28 0.43
0.54 0.21 0.32 0.32 0.54
0.57 0.24 0.39 0.33 0.57
0.59 0.26 0.44 0.34 0.59
0.62 0.29 0.52 0.35 0.62
0.64 0.31 0.57 0.36 0.64
0.67 0.34 0.66 0.37 0.67
0.70 0.37 0.75 0.38 0.70
072 0.39 0.81 0.39 0.72
0.75 0.42 0.91 0.40 0.75

GRATE
(cfs)

0.01
0.02
0.03
0.04
0.05
0.06
0.07
0.08
0.09
0.10
0.11
0.12
013
0.14
0.15
0.16
0.17
0.18
0.19
0.20
0.21
.22
0.25
0.28
0.30
0.34
0.38
0.42
0.48
0.53
0.59
0.64
0.66
0.68
0.70
0.72
0.74
0.76
0.78
0.80

see PETALL

OF CATCH BAS/N
BN FoLLowin G
SHTET,

Head exceeds Weir height

Q WEIR EXCEEDS PIPE HERE
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Given Input Da
Shape ...
solving f
Flowrate
Slope ...
Manning's
Height ..
Bottom wi
Left slop
Right slo

Computed Resul
Depth ...
velocity
Full Flow
Flow area
Flow peri
Hydraulic
Top width
Area ...,

Critical
Critical
Critical
Critical
Critical
Critical
Critical
specific
Minimum e
Froude nu
Flow cond

DP-D6-VALLEY GUTTER-3INCHDEPTH.txt

Channel calculator

ta:

........................ Trapezoidal

0 Depth of Flow
........................ 0.8700 cts
........................ 0.0050 ft/ft
3 0.0130
........................ 0.5000 ft

dth ... .. e 0.0000 ft

B i e e 0.1250 T/t (v/H)

P ittt e 0.1250 fr/ft (v/H)

ts:

........................ 0.2368 ft
........................ 1.9390 fps

0 6.3822 cfs
....................... 0.4487 ft2

11 = o = 3.8187 ft
radius ......cvivennn.n 0.1175 ft
....................... 3.7892 ft
........................ 2.0000 ft2
....................... 8.0623 ft

ull 47 .3647 %

Critical Information

depth ... .. ... ..., 0.2362 ft

slope .. ... iieiinnnnn 0.0051 ft/ft

velacity ....ooiirnnnnnn 1.9493 fps

=N ol Y N 0.4463 2

perimeter .........c.... 3.8086 ft

hydraulic radius ....... 0.1172 ft

top width .............. 3.7792 ft

ENErgY .. .uiiriiriennnnn 0.2953 ft

NErgY ittt iiinerrnnnsns 0.3543 ft

mbher ... 0.9934

R o T+ T subcritical

Page 1



Given Input Data:
Shape .........
solving for ...
Flowrate ......
Stope .........
Manning's n ...
Height ........
Bottom width ..
Left slope ....
Right slope ...

Computed Results:
Depth .........
velocity ......
Full Flowrate .
Flow area .....
Fiow perimeter
Hydraulic radiu
Top width . ...,
Area ..........

Critical depth
critical slope
critical veloci
critical area .
critical perime
Critical hydrau
Critical top wi
specific energy
Minimum energy
Froude number .
Flow condition

DP-D7-VALLEY GUTTER-3inchDEPTH. txt

Channel calculator

.................. Trapezoidal
.................. Depth of Flow
.................. 0.7800 cfs
.................. 0.0050 ft/ft
.................. 0.0130
.................. 0.5000 ft
.................. 0.0000 ft
.................. 3.0000 ft/ft (v/H)
.................. 0.1250 ft/ft (v/H)

.................. 0.2963 ft
.................. 2.1317 fps
.................. 3.1471 cfs
.................. 0.3659 ft2
.................. 2.7015 ft
- 0.1354 ft
.................. 2.4695 ft
.................. 1.0417 ft2
.................. 4.5582 ft
.................. 59.2676 %

Critical Information
.................. 0.2935 ft
.................. 0.0053 ft/ft
TY tiiiiiii e 2.1730 fps
.................. 0.3590 ft2
L =] 2.6758 ft
1ic radius ....... 0.1342 ¥t
dth .............. 2.4459 ft
................. 0.3670 ft
.................. 0.4403 ft
.................. 0.9763
.................. Subcritical

Page 1



WEIR AND CATCH BASIN CALCULATIONS

Weir Capacity: Q=3.33LhE2 Catch Basin Capacity:
12"x6" opening: 18"x6" cpening: Typical 12"x12" Brocks Box; Against Curb Face:
Hif) Qicfs]  Qfefs] HIfl  Qiofs] HIfi  Qicfs]

0.00 0.000 0.000 0.00 0.000 0.00 Q.000

0.01 0.003 0.005 0.01 €.006 0.01 0.005

0.02 0.009 0.014 0.02 0.17 0.02 0.013

0.03 0.017 0.02¢ 0.03 0.031 0.03 0.023

0.04 0.027 0.040 0.04 0.048 0.04 0.036

0.05 0.037 0.056 0.05 0.067 0.05 0.050
0.06 0.049 0.073 (.06 0.088 0.06 0.086
007 0.062 0.093 0.07 0.111 0.07 0.083
0.08 0.075 0.113 0.08 0.136 Q.08 0.102
0.09 0.090 3.135 0.09 0.162 0.09 0.122
0.10 0.105 (0.158 0.10 0.190 0.10 0.142
0.1 0.121 0.182 0.1 0.219 0.1 0.164
0.12 0.138 0.208 0.12 0.249 0.12 0.187
0.13 0.156 0.234 0.13 0.281 0.13 0.211

0.14 0.174 0.262 0.14 0.314 0.14 0.236
.15 0.183 0.290 0.15 0.349 0.15 0.261

0.16 0.213 .320 0.16 0.384 0.16 0.288
Q.17 0.233 0.350 0.17 0.421 0.17 0.315
.18 0.254 6.381 0.18 0.458 0.18 0.344
0.19 0.276 0.414 0.19 0.497 0.19 0.373
0.26 0.298 0.447 0.20 0.537 6.20 0.402
0.21 0.320 0.481 0.21 0.577 0.21 0.433
0.22 0.344 0.515 0.22 0.619 0.22 0.464
0.23 0.367 0.551 0.23 0.662 G.23 0.496
0.24 0.392 0.587 0.24 0.705 0.24 0.529
0.25 0.416 0.624 0.25 0.750 0.25 0.563
0.26 0.441 0.662 0.26 0.795 0.26 0.597
0.27 0.467 0.701 0.27 0.842 G.ZT 0.631
0.28 0.493 0.740 0.28 0.889 0.28 0.667
0.29 0.620 0.780 0.29 0.937 0.29 0.703
0.30 0.547 0.821 0.30 0.986 0.30 0.739
0.31 0.575 0.862 0.31 1.036 0.31 0777
0.32 0.603 0.904 0.32 1.086 0.32 0815
0.33 0.631 0.947 0.33 1.137 0.33 0.853
0.34 0.660 0.990 0.34 1.190 0.34 0.892
0.35 0.690 1.034 0.35 1.242 (.35 0.932
0.36 0.719 1.079 .36 1.296 0.36 0.972
0.37 0.749 1.124 0.37 1.350 0.37 1.013
0.38 ¢.780 1170 0.38 1.405 0.38 1.054
0.39 0.811 1.217 0.39 1.461 0.39 1.096
0.40 0.842 1.264 0.40 1.518 0.40 1.138

0.41 0874 1.311
G.42 0.906 1.360
.43 0.839 1.408
.44 0.972 1.458
.45 1.005 1.508
0.46 1.03¢2 1.558
0.47 1.073 1.609
0.48 1.107 1.661
(.49 1.142 1.713
0.50 1.177 1.766
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CD-W028

NO 1212 CAST IRON
PARKWAY GRATE
wT -29

NO 1212 STEEL
TRAFFIC GRATE
WT-35 4

NO 1212 TOP SECTION
OR EXTENSION

~AVAILABLE WITH OR

f WITHOUT GAV.
\KME.

EEL PARKWAY OR
FIC 50LID COVER-TE

s
TN s WT - 21 PARKWAY .=
SN WT -33 TRAFFIC.
/ \\‘\\ "-.\\ %—\_ : s
. > ) - S - ’:;,45{

\ r SEEiCHART

NO 1212 LOWER

- '
NO 1212 LOWER SECTION K-O SIZE VARIES  1gp oR

ONE EACH WALL -

SECTION] HT.t LBS. AVAILABLE
212 16 | 61104 NO K-O
i2iz Twii1ofiso | " "

i212 T12112" 1208 « "

LOWER {4T.1LBS. AVAILABLE
1212 Lieliz'iiee tw/2 s%Io" k-0
1212 L1818 293 |w4d 88X 12" K-0.

212 L2Bl 28 |435 |w/4 8"x22"K-0

2% 12" CATCH RASIN
WITH 4" WAL LS

DATE DWG NO

3-8-84 NO 1212
BROOKS PRODUCTS
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CD-W031

NO 2424 CAST (RON | |t 22625 S5 -~ P ixg
PARKWAY GRATE 6% "21411 PR Wy s T I el
w1115 >L

ff;i\ NO 2424 STEEL

g TRAFFIC GRATE

wT. 96
NO 2424 TOP SECTION
OR EXTENSION
w/0 K-0

/TAVAILABLE WITH OR
WITHOUT GALY
FRAME

| SEE
! CHART
s NO 2424 STEEL PARKWAY OR TRAFFIC
NO 2424 LOWER SECTIO ~_ % SOLID COVER piciing
W k-0 : ' WT B0 PARKWAY .-
WTIOSTRAF
o S

SEE

CHART 4 TOP SECTIONS AND BOTTOM SEC-
TIONS AVAILABLE WITH FRAME '

EXT

NO 2424 LOWER SECTION |HT!| LBS AVAILABLE

2424 76 | 6| 303 NO K-0

#* 2424 Ti2{12 | 606 ! N
2424 T8 | 18 | 909 0
2424 T24 24 [1030|W/72 14X 14 K-O.

~
/ i‘ TOP OR
>

LOWER |HT]iBS AVAILABLE

24241 12|12 |606 [W/2 5X14 K-0.

¥ 24241 18118 |90% {W/2 B X4 K-O
e 24241 24 {24 |[606-{W/2 14Xi4 K-O.

ccg 242aU30[3C2G30[ =
CHART 2424L36|36 2300 - ;

BOTTOM |HT.! LBS AVAILABLE

¥ 2424 830|230 (2408lw/2 14X 14 K-O
2424 B36|35 {2678 " 0

24'«24"CATCH BASIN

4 WITH 5" WALLS

. 33" DATE DWG NO.
\3/\*/ 7 3-8-84 NO. 2424

BROOKS PRODUCTS
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INSTRUCTIONS FOR USE OF FIG. 1073.02
CAPACITY OF GRATE INLETS IN A SUMP

Fig. 1073.02 applies only when the grate is located in a low point or surp where
the water will pond at tha Erate.

The capacity of the grate depends upon the area of the openings and the depth of
water at the grate. Recent expsripents (1) have dstarmined that a grate will act
23 a wair and follow the weir formula for depths (heads) on the grate up to Q.4 fs.
It will act as an orifice and follow the orifice formula for heads of 1.} ft. and

over. For heads bstween 0.l ft. and 1.} i, ths operation iz irdafinits bscazss of
vortices and eddies over tha grate. :

In the usual problem the following are given;
1. A particular dasipgn of grate, with dimensions

2. A design discharge (Q) or information as to drainage area,
rainfall intensities and runoff coefficients from which a
deslgn discharge can be estirated.

Procedures:

1. Compute the perimeter of the grate operdng (P) ignorinz ths bara and
omtting any side over which the waior does not enter, such a3 when ona
side is against the face of a curb. Divids the result by 2. This

~ allows for partial clogging of the grats by assuming that omly half of
the perimeter will be effective. o

2. Compute the Q/P ratio.

3. Compute thas total area of clear opening r(a), excluding area taken up by
bars, and divide by 2. This allows for partial clogging of the grate by
assuming that only half of the area will be effactive. e

L. Compute the Q/A ratio.

5. Eater the chart at the botion scale using lins (&) with the Q/P value
and line (b) with tha Q/A value and rsad the Tequired head in fest at the
left margin.

6. If the required hoad falls balow 0.k, (a) only will 2pply. This is the
usual casg,

7. If the required head falls abovs L.h 23, (b) cnly will opply.

(1) XMrfield Drainage Stracture Investigation (Final Report) .ot
Hydraulic Laboratory Report No. 5l §
U. 8. Corps of Enginaars, St. Paul District Stboffice, April 19L9.



s

8.. If the required head falls betwsen 0.4 ft. and 1.4 ft. ihe actual head -
may be anywhsre betwaen (a) and (b). Use the value that glves the omost

conservative result, béing sure to use line (a) with Q/? end 1ins (b)
with Q/A. . -

Vortices and eddes ovar the grate may cause the actual head to differ from
tha required haad in thia cass (sss mecord paragraph).

» $o I the inlet i5 a combination typs with grata and curb opening tha .
’ . recozrended procadure is the same as with a grate alona except the perireter
and area are not dividaeg by 2. The reason for this 1s that the curb
. ‘opening will serve as a relief in event the grate bacores clogged. With
* the grate operating freely it is qQuesiionable whether mich water will

to the curb opening unti} the discharge is sufficieat to subraergs tha
entire grate. . _

cet

10+ "If the grats has an appreciable €ro3s slope so the side ';‘may from the curb
is higher than that next to the curb ths inflow gves the sida should ba .
deternined separalely froa that over the encs. Uss the dspth at the

middle of the grate for end inflor and dzpth at edgs away from the curb
for sids inflcx, .,
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DP~D6-7-VALLEY GUTTER.tXT

Channel calculator

Given Input Data:

Shape ..t i i Trapezoidal

solving for ......c. s s irieinnn. Depth of Flow

FloWwrate ... iieriiennennneas 1.7300 cfs

SlOPE it e 0.0100 fr/ft

MaNming's M .ot nnieneae s 0.0130

Height ....... ... it 0.5000 ft

Bottom width .................... 0.0000 ft

Left sTope .o en 0.0150 ft/Tt (v/H)

Right slope ........ ... ... 0.0150 fr/ft (v/H)
Computed Results:

Depth ... ... i i 0.1213 ft

VeloCTtY tiiiiiine i iiienaanns 1.7642 fps

Full Flowrate .............cccuu.. 75.5994 cfs

o e § of ¥ [ 0.9806 ft2

Flow perimeter .....vevernnervnnn 16.1726 ft

Hydraulic radius ................ 0.0606 ft

Top width ... ..o, 16.1708 ft

Y T 16.6667 ft2

Perimeter .......c.vrcennecnnannan. 66.6742 ft

Percent full .................... 24.2562 %

Ccritical Information

critical depth .......ciivvinnnn. 0.1332 Tt
critical slope .vvvniiei . 0.0061 frv/ft
critical velocity .....ivevenn.. 1.4636 fps
Critical area .....cveeciennnnnnn 1.1820 ft2
critical perimeter .............. 17.7561 ft
critical hydraulic radius ....... 0.0666 ft
Critical top width .............. 17.7541 ft
specific energy ........cvvvo.... 0.1697 ft
MINTMUM BREFQY vttt nerinrenanrnns 0.1997 ft
Froude number ............... ... 1.2630

Flow condition ........ceueuvuuuvnn supercritical

Page 1



DP-D8-CHANNEL . txt
Channel calculator

Given Input Data:

ShapE . i et Trapezoidal

solving for ... ... . . i i, Depth of Flow

Flowrate .........viiieinnnnnennns 5.7200 cfs

1231 o o - 0.0100 ft/ft

Manning's N vt irie e rnennsss 0.0130

Height ......... ... ity 0.5000 ft

Bottom width ...............c..... 0.0000 ft

Left slope ...t 3.0000 ft/ft (v/H)

Right slope ..........cciiinu... 0.0200 ft/ft (V/H)
Computed Results:

(271 )l 0.2746 ft

VeloCity tiirii it 3.0134 fps

Full Flowrate ........ccivnvnnnnn 28.2680 cfs

Flow area .....iivieiernnennnnenns 1.8982 ft2

Flow perimeter .................. 14.0241 ft

Hydraulic radius ................ 0.1354 ft

Top width ... ... i 13.8234 Tt

Y o= 6.2917 ft2

Perimeter .. .......u'iiinnnennnns 25.5320 ft

percent full ........ ... ... .c.... 54.9273 %

critical Information

Critical depth ....... .. ... .t 0.3172 ft
critical slope ... iviiiiniinnnnn. 0.0046 ft/ft
critical velocity .......cccvun.. 2.2589 fps
Critical area ........cveviinvennn 2.5322 ft2
critical perimeter .............. 16.1975 ft
critical hydraulic radius ....... 0.1563 ft
critical top width .............. 15.9657 ft
Specific energy .........ieiuvnne 0.4158 ft
Minimum energy ..........cc00.... 0.4758 ft
Froude number ................... 1.4336

Flow condition ........ccvvvunn.. supercritical

Page 1



DP-D5-CHANNEL . tXt

Channel cCalculator

Given Input Data:

ShapE (e Trapezoidal
Solving for ... i, Depth of Flow
Flowrate ..., i iieeeann. 1.2400 cfs
Slope ... e 0.0050 ft/ft
MannNing's N ... i 0.0130
Hedght ... oo e e 0.5000 ft
Bottom width .................... 0.0000 ft
Left slope ... .t 3.0000 fo/ft (v/H)
Right slope ..................... 0.0200 ft/ft (v/H)
Computed Results:
=] 3 f o 0.1763 ft
VElOCTtY “iii i it vt 1.5855 fps
FUll Flowrate ........veierecnean 19.9885 cfs
Flow area ...vveiiinnennnnnonans 0.7821 ft2
Flow perimeter ........cevvecnnnns 9.0017 ft
Hydraulic radius ................ 0.0869 Tt
Topwidth ... ... .. . o . 8.8729 ft
- o= 6.2917 ft2
oL 1 = o= o 25.5320 ft
Percent Tull ......... ... ..., 35.2566 %
Ccritical Information
Ccritical depth ... . vt 0.1721 ft
Critical slope ... ... iviinn. 0.0057 ft/ft
critical velocity ........v.on... 1.6638 fps
critical area ..........iuicununnn 0.7453 ft2
critical ﬁerimeter .............. 3.7874 Tt
Critical hydraulic radius ....... 0.0848 ft
crivical top width .............. 8.6616 ft
Specific energy .........cciuinn. 0.2154 ft
Minimum energy . ....eiverereensas 0.2581 ft
Froude number ............ccuv... 0.9415
Flow condition .........c.cuuu... subcritical

Page 1



DP-C3-CHANNEL . txt

Channel Caiculator

Given Input Data:

Shape ... it e
solving for ... ... ... .. .. ...
Flowrate .........ciiiiinnnnnnn.
SlOpPE i i e i
Manning's N ......iiiiiiiiiinan.
Height ...t s,
Bottom width
Left slope

Right slope

Computed Results:
Depth ... .. i i e
VeloCity vttt e
Full Flowrate ........civevnenenn
FIOW Qred ......cieieoeuneennnnns
Flow perimeter .............c.c.c...
Hydraulic radius ................
Top width ....... ... ... .. ...,
Area

....................

critical depth
critical sTope .. iiein e
critical velocity ...iuvnvvenenn.
Critical area ... vinnerennns.
Critical perimeter ..............
critical hydraulic radius .......
critical top width ..............
Specific energy .......cvvivunnn.
MinimUmM ENergy ....uveeevrannnnns
Froude number .......... 0.0 0iuann
Flow condition

..................

Trapezoidal
Depth of Flow

1.3200
0.0060
0.0130
0.5000
0.0000
3.0000
0.0200

0.1744
1.7245

21.8963

0.7655
8.9056
0.0860
8.7781
6.2917

CTS
ft/ft
ft

ft

fr/ft (v/H)
ft/ft (V/H)

gt
ns
cfs
ft2
ft
ft

ft
ft2

25.5320 ft
34.8800 %

0.1764
0.0056
1.6848
0.7835
9.0099
0.0870
8.8810
0.2206
0.2647
1.0295

ft
ft/ft
fps
t2
ft

ft

ft

ft

t

Supercritical

Page 1



2%-6inch PVC to RS2.TXT
Manning Pipe Calculator

Given Input bData:

Shape ... i e e s Circular
Solving for ...... .. ... ... ..., Flowrate
R 1120 = 0.5000 ft
Depth ... e 0.5000 ft
SIOPE i i e 0.0200 ft/ft
Manning's nm ...l e 0.0110
Computed Results:
Flowrate ..ottt iiair ey 0.9378 cfs
Y o= 0.1963 ft2
Wetted Area .........c.iivrinnnnn 0.1963 ft2
wWetted Perimeter ................ 1.5708 ft
Perimeter ... .. ia e 1.5708 ft
VeloCTTY .t iiii it iie e iieaae e 4.7762 fps
Hydraulic Radius ................ 0.1250 ft
Percent Full ..........cciieiuen. 100.0000 %
Full flow Flowrate .............. 0.9378 cfs
Full flow velocity .....ovevvnnnn 4,7762 fps

Page 1



C3~PIPE TO RS3.txt

Manning Pipe Calculator

Given Input Data:
ShaPe i e
solving for ... ...
Diameter
Flowrate ... . it iiennn.
SIOPE i e e e
ManNINg s N ovitiin i tie s

Computed Results:
DRt i e e
F Y oD
wWetted Area ... iniein s
wetted Perimeter ............0.u..
=] 1 1= oY o
VETOCIEY « ittt e et
Hydraulic Radius ................
Percent Full ..........ouvunnen..
Full flow Flowrate
Fult flow velocity

Circular
Depth of Flow

0.5000
0.6500
0.0087
0.0110

0.4376
0.1963
0.1822
1.2098
1.5708
3.5671
0.1506

87.5224 %

Critical Information

critical depth
Critical slope ...........ccuuunn
Critical velocity ...............
Critical area ...................
critical perimeter ..............
critical hydraulic radius .......
Critical top width ..............
Specific energy ....... .. ...,
Minimum energy
Froude number

Flow condition

..................

..................

1.1075

Page 1

ft
cfs
ft/ft

ft
ft2
ft2
ft
ft
ps
ft

cfs
fps



FA-PIPE TO RS3.txt
Manning Pipe Calculator

Given Input Data:

Shape ... oo e Circular
solving for ..., ... ... i, Depth of fFlow
B 1117 =Y of =1 ol 0.5000 ft
Flowrate ...t i 0.8000 cfs
SIOPe i e e . 0.0141 ft/ft
Manming's N oot iiiner e e enn 0.0110
Computed Results:
Depth ...iniii it it e i 0.4174 ft
Y o =T 0.1963 ft2
wetted Area ...........cciieiuninn 0.1751 ft2
wetted Perimeter ................ 1.1523 ft
Perimeter . ... ..t 1.5708 ft
VeTOCTTY ittt i 4.5683 fps
Hydraulic Radius ................ 0.1520 ft
Percent FUull ....... ... iinvnn-. 83.4849 %
Full flow Flowrate .............. 0.7874 cfs
Full flow velocity .............. 4.0103 fps

o critical Information
critical depth

.................. 0.4838 ft
Critical slope ..cvvvnivinnnnnnnn 0.0079 ft/ft
critical velocity .....oiuveo... 3.7200 fps
critical area ......vviiivinnnans 0.2151 ft2
Critical perimeter .......cc.c.... 1.2529 ft
critical hydraulic radius ....... 0.1716 ft
Critical top width .............. 0.5000 ft
specific energy .......covivnn... 0.7373 ft
MINimum energy ......c.oeveeeonan- 0.7256 ft
Froude number ................... 1.4198

Flow condition ..............c... supercritical
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DP-G1-CHANNEL.tXt
Channel Calculator

Given Input Data:

Shape ... e e Trapezoidal

Solving for ... ... .. . ... Depth of Flow

Flowrate ........... . ouiuuneunnn. 0.6400 cfs

Slope ... 0.0050 fr/ft

Manning' s N ... e 0.0130

Height ...... ... . oiiiiiiiinn.n. 0.2500 ft

Bottom width .................... 0.0000 Tt

Left slope ..o innnnnn. 0.1250 ft/ft (v/H)

Right sTope ..............oone... 0.1250 ft/ft (v/H)
computed Results:

Depth i e e e 0.2111 ft

VeloCTtyY « ittt e e e 1.7957 fps

FUll Flowrate ...veunennnennnnnns 1.0051 cfs

Flow area ........euieiinnennennn 0.3564 ft2

Flow perimeter .................. 3.4034 ft

Hydraulic radius ................ 0.1047 ft

Top width .. ... ... .. ... .......... 3.3771 ft

Y T 0.5000 ft2

Perimeler ...yt nnniennnen. 4.0311 ft

.................... 84.4273 %

Ccritical depth ...........ciuunn 0.2089 ft
Critical sTope .......coiiviinnns 0.0053 Tt/ft
Critical velocity ............... 1.8332 fps
Critical area ............... ..., 0.3491 ft2
Critical perimeter .............. 3.3684 ft
Critical hydraulic radius ....... 0.1036 ft
Critical top width .............. 3.3424 ft
specific energy ...........c...... 0.2612 ft
MInimum energy ..........eeeeen.. 0.3134 fx
Froude number ................... 0.9745

Flow condition ............ ...... subcritical
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DP-AZ . TXT
Channel calcuiator

.iven Input Data:

Shape ... e Rectangular
solving for ... ... i ... Depth of Fiow
Flowrate ...ttt innenns .8200 cfs
SIOpE L. e 0.0020 ft/ft
Manning's N ..o ne i 0.0130
Height ...... ... i v, 0.5000 ft
Bottom width .................... 1.0000 ft
computed Results:
=Y o o ¢ T 0.4269 ft
VETOCTTY wreiin i ieiiaanenns 1.9206 fps
Full Flowrate ............cuuue.n 1.0143 cfs
FIOW aArea . ....ovierinnnnnnnenans 0.4269 fr2
Flow perimeter .........coueuu... 1.8539 ft
Hydraulic radius ................ 0.2303 ft
Top width ... ... ... .. ... ...... 1.0000 ft
N o =t L 0.5000 ft2
Perimeter ..ttt it i e 2.0000 ft
Percent Tull ... ... .. . 85.3880 %
Critical Information
critical depth ........ ... ...... 0.2754 ft
critical slope .................. 0.0068 ft/ft
critical velocity ............... 2.9770 fps
critical area ................... 0.2754 ft2
critical perimeter .............. 1.5509 ft
Critical hydraulic radius ....... 0.1776 ft
Critical top width .............. 1.0000 ft
specific energy ................. 0.4843 ft
MiMIMUM BNEergY .vv e e eennneenn 0.4132 ft
Froude number ................... 0.5182
Flow condition .................. subcritical
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Channel Calculator

~iven Input Data:

DP-AJ.txt

ShAPE i it e i et e Trapezoidal
solving for ......... ... ... ..... Depth of Flow
Flowrate ....eiiiinrnininnrenans 0.3500 cts
S0P i i e i e 0.0200 ft/ft
Manning's N ..., ii e 0.0130
Height ..o aana 0.5000 ft
Bottom width .................... 0.0000 ft
teft slope ... it i 3.0000 ft/ft (v/H)
Right stope ... ... ... .. .. ... ... 0.0625 ft/ft (v/H)
omputed Results:
Depth ...t 0.1300 ft
VeloCTLY f ittt i i st i enineanns 2.5361 fps
Full Flowrate .......c.eieenenees 12.7107 cfs
= o T Y o - T 0.1380 ft2
Elow perimeter ........cciiiin.n. 2.2210 ft
Hydraulic radius ................ 0.0621 ft
Top width ... ... i 2.1233 ft
N o= [ 2.0417 ft2
PErimeter it ir ittt c s rnnearanens 8.5427 ft
Percent full ...... ... irennn 25.9993 %
critical Information
critical depth .................. 0.1627 ft
critical slope ... ... ennn. 0.0060 fr/ft
critical velocity ............... 1.6181 fps
critical area ..........iveernnnn 0.2163 ft2
critical perimeter .............. 2.7806 ft
critical hydraulic radius ....... 0.0778 Tt
¢ritical top width .............. 2.6582 ft
specific energy ... ...... 0 veen-. 0.2299 ft
MiNnimUm ENEergY v ve e vnrnenenns 0.2441 ft
Froude number ................... 1.7537

Flow condition

..... ivesee.e.... Supercritical
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Channel cCalculator

dven Input Data:
Shape ...... ..
solving for
Flowrate ......oeeiieninnnnnnnan.
STOPE vt e e
Manning's 0 ...,
Height ...,
Bottom width

.....................

....................

Computed Results:
Depth .. i e
VETOCTLY v iiinienieincaneaennnns
Full Flowrate ................ ...
FIOW ared . .vueeivnrnnnenennnnan.
Flow perimeter ..................
Hydraulic radius ................
Top width ... ... .. ...
Y <.
PerimMeLer & e nenenaneranaannnns
Percent full

....................

critical depth
Critical slope ... ... ... ... .....
critical velocity
Critical area ........ ..o i....
critical perimeter ..............
critical hydraulic radius
Ccritical top width ..............
specific energy .................
Minimum energy
Froude number

Flow condition

...............

------------------

...................

DP-B3.txt

1.0000

0.2820

3.2629
2.0287

0.2820

1.5639

0.1803

1.0000

0.5000

2.0000

56.3918 %

0.2974
0.0069

3.0934

0.2974

1.5948
0.1865
1.0000

0.4474
0.4461
1.0833
Supercritical

Rectangular

pepth of Flow
0.9200
0.0089
0.0130
0.5000

cfs
ft/ft

fr
ft

ft

fps
cfs
ft2

ft

t
fr/ft
fps
fr2
ft

ft

ft

ft

ft
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Channel calculator

iiven Input Data:

Flow condition

..................

DP-B4.txt

Shape .. i e Trapezoidal
Solving for ............ . ... ..., Depth of Flow
FloWrate vvnier it i cie e e ennns 0.3000 cfs
3 o o1 T 0.0364 ft/ft
Manning's N ... ... 0.0130
Height ........ . oo, 0.5000 ft
Bottom width .................... 0.0000 ft
Left slope ... i, 3.0000 ft/ft (v/H)
Right slope ..................... 0.0625 ft/ft (v/H)
—omputed Results:
Depth ........c...... et 0.1097 ft
VeloCTtY veii it i e e e e nans 3.0546 fps
Full Flowrate ................... 17.1477 cfs
Flow area ........vevurrinnnnnnns 0.0982 ft2
Flow perimeter .................. 1.8736 ft
Hydraulic radius ................ 0.0524 ft
Top width ... ... ... .. 1.7912 ft¢
8 o - R 2.0417 ft2
T 11T =Y B.5427 ft
percent Tull ... ... ............ 21.9328 %
Critical Information
critical depth .................. 0.1530 ft
critical slope ... it 0.0062 fr/ft
critical velocity ............... 1.5689 fps
Critical area ............ouuu... 0.1912 ft2
critical perimeter .............. 2.6143 ft
critical hydraulic radius ....... 0.0731 ft
Critical top width .............. 2.4993 ft
Specific energy ................. 0.2547 Tt
Minimum energy ............c..a.. 0.2295 ft
Froude number ................... 2.2997

supercritical
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Channel Calculator

~iven Input bata:
shape ... ... i i i
solving for ... ... ... . ..
Flowrate ........ . ciinriinnnnnn.
STOPE cri i e e e
Manning's n ... .
Height ..... ... iaann.
Bottom width ....................

Ccomputed Results:
Depth ...
VeloCTitY vvveiiinii it ieninnns
Full Flowrate ............cvan...
FIOW Aread ....otirnnnrnnnnnnecnas
Flow perimeter ........vueeeunes.
Hydraulic radius
Top width ... ... . ... ... ...
N A=Y
PerimMEeter ...ttt e
percent full

....................

Critical depth
Critical slope ... .. ...,
Critical velocity
Critical area ...................
Critical perimeter ..............
Critical hydraulic radius
critical top width
specific energy
Minimum energy
Froude number
Flow condition

------------------

--------------

-----------------

..................

DP-C4 . txt

Rectangular

1.1500
0.0260

0.0130
0.5000

1.0000

0.2189
5.2547
3.6573
0.2189
1.4377
0.1522
1.0000
0.5000
2.0000

Depth of Flow

cfs
ft/ft

ft
ft

ft

fps
cfs
2

ft

43.7703 %

0.3451
0.0071
3.3322
0.3451
1.6902
0.2042
1.0000
0.6480
0.5177
1.9803

ft
ft/ft

Supercritical

Page 1



jven

- ompu

Channel calculator

DP-C5.txt

Input Data:

Shape ot e Trapezoidal
solving for .. ...... . ... . . Depth of Flow
Flowrate ......cciveirininnnnnnnn. 0.2900 cfs
STOpe vt e e 0.0300 fr/ft
Manning's n .......... . i, 0.0130
HETght w et 0.5000 ft
Bottom width .................... 0.0000 ft
Left STOPE vttt eeean 3.0000 fr/ft (v/H)
Right slope ............... .. ..\, 0.0625 ft/ft (v/H)
ted Results:
Depth .. i i i e, 0.1123 ft
VeloCTtY viieiii i ie e it c et e ans 2.8169 fps
Full Flowrate ................... 15.5674 cfs
Flow @rea ......cuiiiiinnneananns 0.1029 ft2
Flow perimeter ............c...u.. 1.9183 ft
Hydraulic radius ................ 0.0537 ft
Top width ........ ... ... .. 1.8338 ft
1 ol < 2.0417 2
o= ol = o 8.5427 ft
percent full ............. . .. 22.4553 %

Critical information

critical depth ........... . 0.... 0.1510 ft
critical slope ... irnn... 0.0062 ft/ft
critical velocity ............... 1.5583 fps
Critical area v..uieveeirerncnnn. 0.1861 ft2
critical perimeter .............. 2.5791 fxt
critical hydraulic radius ....... 0.0722 ft
Critical top width .............. 2.4656 ft
specific energy ................. 0.2356 ft
MIinimum energy ..........oeuvuen. 0.2264 ft
Froude number ................... 2.0960
Flow condition .................. Supercritical
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DP-D&.txt
Channel calculator

Siven Input Data:

Shape ... ittt i e s Rectangular
solving for ........ ... ... ....... Depth of Flow
FloWwrate vt innnie i et e cnnine ey 1.1000 cfs
STOPe e e e e e 0.0420 ft/ft
ManNing s N ... e 0.0130
Height ..o it e e s 0.5000 ft
Bottom width .................... 4.0000 ft
computed Results:
Depth ... viiiii i 0.0704 ft
VelOCTLY v iitin ittt i v e 3.9043 fps
FUull Flowrate ......vovuivunennnn. 25.4353 cfs
FTOW area .......ininuennnnneeans 0.2817 ft2
Flow perimeter .............c.... 4.1409 ft
Hydraulic radius ................ 0.0680 ft
Top width ....................... 4.0000 ft
o 2.0000 ft2
Perimeter ... .. 5.0000 ft

.................... 14.0871 %

critical depth .................. (0.1330 ft
Critical slope .................. 0.0053 fr/ft
critical velocity ......cvvnnn... 2.0683 fps
Critical area ................... 0.5318 ft2
critical Eer1meter .............. 4.2659 ft
critical hydraulic radius ....... 0.1247 ft
critical top width .............. 4.0000 ft
specific energy ........... .. .... 0.3073 ft
Minimum energy .....veeeeceeeenan 0.1994 ft
Froude number ................... 2.5935

Flow condition .................. Supercritical

Page 1



DP-EG.TXT
Channel cCalculator

jven Input Data:

L £ 7= Trapezoidal
solving for ... .. il Depth of Flow
Flowrate ... i i e eanns 0.2900 cfs
STOPE it e i 0.0380 ft/ft
ManNning's M ... it 0.0130
Height +ovviriniieiiiiiineiann. 0.5000 ft
Bottom width .................... 0.0000 ft
Left sTope . .vviein i vnnnn 3.0000 ft/ft (v/H)
Right slope ...........cvivivnn. 0.0625 ft/ft (v/H)
omputed Results:
DEPTH v v ve et 0.1074 ft
VeloCTEY v it ittt et 3.0780 fps
Full Flowrate .........cuiuueennn 17.5205 cfs
FIOW alread .. ..iit it niiemnvennnns 0.0942 ft2
Flow perimeter ...........c...c.u. 1.8351 ft
Hydraulic radius ................ 0.0513 ft
Top width ... ... ... 1.7543 ft
AFEE wvvvennnennnns s 2.0417 ft2
oY ol 11 7=4 o Y 8.5427 ft
Percent Full ........ ... ¢c¢cevrvunn. 21.4817 %
Critical Information
critical depth ... ... .......... 0.1510 ft
critical slope ........ .. c....... 0.0062 ft/ft
Ccritical velocity ..... ... ... 1.5583 fps
critical area .........iererenn. 0.1861 ft2
Critical perimeter .............. 2.5791 ft
critical hydraulic radius ....... 0.0722 ft
critical top width .............. 2.4656 ft
specific energy ................. 0.2546 ft
MIinimum energy ........o.oevvenenn. 0.2264 ft
Froude number ................... 2.3416
Flow condition .................. Supercritical

Page 1



Channel calculator

iven Input Data:
ShHapPe - i e e e
solving for ... ... i,
Flowrate ...... ...
STOPE vt i e e
Manning's n ...l i ...
Height ... ... .. i
Bottom width ....................

Computed Results:
Depth .............. i iei e
LY 23] N+ Lo T o
Full Flowrate ...................
FloW @rea .. iiciii et nnans
Flow perimeter ..................
Hydraulic radius
Top width ... ... ... .. .. ...
Y o = -

----------------

critical depth
critical slope ...ovneinenn...
critical velocity
Critical area ...........vuuuu...
Critical perimeter ..............
Critical hydraulic radius
Critical top width ..............
S Specific energy ...,
Minimum energy ........eeeveen.--
Froude number
Flow condition

------------------

DP-E5.tXT

0.2752

5.2321
3.2869

0.2752

1.5505

G.1775
1.0000
0.5000
2.0000

Rectangular

Depth of Flow
1.4400
0.0210
(¢.0130
0.5000
1.0000

cfs
ft/ft

ft
ft

ft

fps
cfs
ft2

55.0452 %

0.4009
0.0073
3.5916
0.4009
1.8019
0.2225
1.0000
(.7006
0.6014
1.7582
Supercritical

ft
ft/ft
fps
ft2
ft

Page 1



dven Input Data:
Shape .........
solving for ...
Flowrate ......
Slope .........
Manning's n ...
Height ........
Bottom width ..

computed Results:

, pepth .........
velocity ......
Full Flowrate .
Flow area .....
Flow perimeter
Hydraulic radiu
Top width .....
Area ..........

Critical depth
critical slope
critical veloci
critical area .
Ccritical perime
Ccritical hydrau
critical top wi
specific energy
Minimum energy
EFroude number .
Flow condition

DP-F1.txt

Channel cCalculator

.................. Rectangular
.................. Depth of Flow
.................. 0.8800 cfs
.................. 0.0070 ft/ft
.................. 0.0130
.................. 0.5000 ft
.................. 1.0000 ft

.................. 0.2864 ft
.................. 3.0725 fps
.................. 1.8977 cfs
.................. 0.2864 ft2
.................. 1.5728 ft
5 e 0.1821 ft
.................. 1.0000 ft
.................. 0.5000 ft2
.................. 2.0000 ft
.................. 57 .2817 %

.................. 0.2887 ft
.................. 0.0068 ft/ft
L 3.0479 fps
.................. 0.2887 ft2
L 1.5775 ft
Tic radius ....... 0.1830 ft
dth .............. 1.0000 ft
................. 0.4331 fr
.................. 0.4331 ft
.................. 1.0122
.................. Supercritical

Page 1



Channel calculator

iiven Input Data:

bP-F2.txt

Shape ... i e Trapezoidal

solving for ... .. . i ... pDepth of Flow

Flowrate ..........coui'umunnnun.. 0.2400 cfs

STOPE v e e 0.0200 ft/ft

Manning's N ... e, 0.0130

Height ... .. ... . .. ... . ..., 0.5000 ft

Bottom width .................... 0.0000 ft

Left slope ... ... 3.0000 ft/ft (v/H)

Right sTope ... .. 0.0625 ft/ft (v/H)
omputed Results:

Depth ... i .. 0.1128 ft

VeloCityY ittt i e 2.3078 fps

Full Flowrate ................... 12.7107 cfs

Flow area .......c.vuiinineean.. 0.1040 ft2

Flow perimeter .................. 1.9280 ft

Hydraulic radius ................ 0.0539 ft

Top width ... ... ... .. ... ...... 1.8431 ft

S T 2.0417 fr2

Perimeter .......... et B8.5427 ft

critical depth .................. 0.1399
critical slope ... ........ .. v... 0.0063
critical velocity ............... 1.5005
critical area .......... ... 0.1600
Critical Eerimeter .............. 2.3911
critical hydraulic radius ....... 0.0669
critical top width .............. 2.2858
Specific energy ................. 0.1956

Minimum energy
Froude number ................... 1
Flow condition

.2099
L7128
.................. Supercritical

.................... 22.5692 %

ft
ft/ft
fps
ft2
ft

ft

ft

ft

ft

Page 1
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DOT Report
Az
Pipe| -Node- | Inlet [ inlet | Total [ -Ground- | -HGL- -Slope- |-Section-|SectioniLengthlpveragel Description
Upstream | Area I CA CA | Upstream | Upstream | Energy Pischargg Shape | (ft) [Velocity
Downsirearf{acres jlacres)|(acres PownstrearPownstreanonstructedCapacity|  Size (fs)
{ft) {ft) (L) (cfs}
-5 114 0.00y G.00| 0.00 33.74 33.04} 0.001150 0.04| Circular| 36.86| 0.71
i-5 33.78 33.02] 0.010038 4.22{12inch
P-6 | I-5 0.001 0.00] 0.60 33.78 33.02( 0.001083 0.07| Circular| 15.71 0.85
J-1 33.69 33.00| 0.010821 0.23|4 inch
P-1 |11 0.00 0.00; 0.00 33.77 33.20) 0.005207 0.04 | Circular| 10.67 1.21
-2 3377 33.17] 0.009372 0.22| 4 inch
P-2 |12 0.00{ 0.00| 0.00 3377 33.14} 0.003943 0.08| Circuiar| 33.07 142
-3 33.77 33.06{ 0.011188 0.24 |4 inch
P-311-3 0.00] oo0o| coo| ~ 3377 33.05| 0.002569 0.11} Circular| 18.79 1.31
J-1 33.69 33.00( 0.010644 0.23}4 inch
P-4 | J-1 N/A|  N/A] Q.00 33.69 32.96] 4.006988 0.18] Circular101.76]  2.15
Qutlet 3213 32.25} 0.009434 0.22]4 inch
Project Title: 4200.02 NEWPORT PACIFIC Project Engineer: San Dieguite Engineeing
uii datasenginearing\d200.02\stormeadipipes-7a.stm San Dieguito Engineering StormCAD v1.&

12/05/02 05:112:04 PM Haestad Methods. Inc. 37 Brookside Road  Waterbury, CT 06708 (203} 755-1666 Page 1 of 1
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Station ft | DA Invert: 32 59 ft
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Up Invert: 32.42 ft Length: 15.71 ft
Dn Invert: 31.46 ft Size: 4 inch
Length: 101.76 ft
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Qp for Post-development conditions, Area A1

F& (in} 2.80
C 0.8
A (AG) 0.0514
Te {min} raw 6
Tc (min) adj 8
N 60
SLICE Time N Pn Qn VOLn TOT VOL
{miny) (in) (cfs) (ch) (<)
0 0 0.00 0.00 0.00
1 6 58 G.02 0.01 1.25 1.25
2 12 57 0.02 C.01 2.53 378
3 18 55 0.02 0.01 2.58 6.36
4 24 33 0.02 0.01 2.65 9.01
5 30 51 0.02 0.01 211 11.72
6 36 49 0.02 0.01 2.78 14.50
7 42 47 0.02 0.01 2.86 17.36
8 48 45 0.02 oo 2.94 20.30
9 54 43 0.02 0.0 3.02 23.32
10 60 41 Q.02 0.1 312 26.44
11 66 39 0.02 0.01 3.22 29.66
12 72 37 0.02 0.01 333 32.9¢
13 78 35 0.02 0.01 3.45 36.44
14 84 33 .02 0.01 3.58 40.02
15 90 31 0.03 0.01 373 43.75
16 96 29 0.03 0.01 3.89 47 63
17 102 27 0.03 0.1 4.07 51.70
18 108 25 0.03 0.01 4.27 55.97
19 114 23 0.03 0.01 4.50 60.48
20 120 21 0.03 0.01 4.77 6525
21 126 19 0.04 0.01 5.08 70.33
22 132 17 0.04 0.02 5.45 75.78
23 138 15 0.04 0.02 5.90 81.68
24 144 13 0.05 0.02 6.45 88.13
25 150 11 0.05 .02 7.6 9524
26 156 9 0.06 0.02 8§12 143.41
27 162 7 0.07 0.03 9.50 112.91
28 168 5 0.09 0.04 11.70 124.61
29 174 3 0.13 0.95 16.16 140.77
30 180 1 0.66 0.27 58.16 198.93
3 186 2 0.18 0.08 62.09 261.02
32 192 4 0.10 0.04 21.25 28227
33 198 6 0.08 0.03 13.46 295.73
34 204 8 0.06 0.03 10.45 306.18
35 210 10 0.058 0.02 B.74 314.62
36 2186 12 0.05 .02 7.60 322.52
37 222 14 0.04 0.02 6.78 329.30
38 228 16 0.04 0.02 6.16 335.46
39 234 18 0.04 v.02 5.66 34113
40 240 20 0.03 0.01 5.26 346.38
45 246 22 0.03 0.01 4.92 351.30
42 252 24 Q.03 0.01 4.63 355.94
43 258 26 0.03 0.0t 4.38 360,32
44 264 28 0.03 0.01 417 364.49
45 270 30 6.03 0.01 3.98 368.46
46 276 32 0.03 9.01 3.80 372.27
47 282 34 0.02 0.01 3.65 375.92
48 288 36 0.02 0.01 3.51 379.43
49 294 38 Q.02 C.01 3.39 352.82
50 300 40 0.02 .01 3.27 386.09
&1 306 42 0.02 0.01 3.17 389.26
52 32 44 0.02 0.01 3.07 392.33
53 318 46 0.02 0.01 2.98 395.31
54 324 48 0.02 0.01 2.90 398.21
55 330 50 0.02 0.01 2.82 401.03
96 336 52 0.02 0.01 2.75 403.77
57 242 54 0.02 0.01 2.68 406.45
58 348 55 Q.02 0.01 262 409.07
59 354 58 0.02 0.01 2.56 411.62
60 360 60 0.02 0.01 2.50 414,12

0.00 0.00 1.24 415.36



For Qp for Post-Development Conditions, Area B1

P86 (in) 2.80
C 08
A(Ac) 0.0076
Tc (min) raw 6
Tc (min) adj 4]
N G0
SLICE Time N Pn Qn vGOLn  TOT VOL
{min} {in) (cfs) (cf} (ch)
0 0 0.00 0.00 0.00
1 & 58 0.02 0.00 0.18 0.18
Z 12 57 0.02 0.00 0.37 0.56
3 18 55 0.02 G.00 0.38 0.94
4 24 53 G.02 Q.00 0.39 1.33
5 30 51 0.02 0.00 0.40 1.73
& 36 49 0.02 0.00 G.41 2.14
7 42 47 0.02 Q.00 0.42 2.57
8 48 45 0.02 0.00 0.43 3.00
g 54 43 0.02 0.00 045 3.45
10 60 41 0.02 0.60 0.46 39
11 66 39 0.02 0.60 (.48 4.39
12 T2 37 0.02 0.00 0.49 4.88
13 78 35 0.02 0.00 0.51 5.39
14 84 33 0.02 0.00 0.53 5.92
15 90 3 0.03 G.00 0.55 6.47
16 96 29 G.03 0.00 0.57 7.04
17 102 27 0.03 0.00 0.60 7.64
18 108 25 0.03 0.00 0.63 8.28
19 114 23 0.03 .00 0.67 8.94
20 120 21 0.03 0.¢0 0.71 9.65
21 126 18 0.04 0.00 0.75 10.40
22 132 17 0.04 0.00 0.81 11.20
23 138 15 0.04 0.00 0.87 12.08
24 144 13 0.05 0.00 0.9% 13.03
25 150 i1 0.05 0.00 1.06 14.09
26 156 9 0.06 0.00 1.20 15.29
27 162 I 0.07 0.00 1.40 16.69
28 168 5 0.09 0.01 1.73 18.43
29 174 3 0.13 0.01 2.39 20.81
20 180 1 0.66 0.04 8.60 29.41
31 188 2 0.18 0.01 9.18 38.59
32 192 4 0.10 0.01 3.14 41.74
33 158 6 0.08 0.00 1.99 43.73
34 204 8 0.06 0.00 1.55 45.27
35 210 10 0.05 0.00 1.29 46.56
36 216 12 0.05 0.00 1.12 47.69
37 222 14 0.04 0.00 1.00 48.69
33 228 16 0.04 0.00 0.91 49.60
39 234 18 0.04 0.00 0.84 50.44
40 240 20 0.03 0.00 0.78 §1.22
41 246 22 0.03 0.00 0.73 51.94
42 252 24 .03 0.00 0.68 52.63
43 258 26 6.03 0.00 0.65 53.28
44 264 28 0.03 0.00 0.62 53.89
45 270 30 0.03 0.00 0.59 54.48
46 276 32 0.03 0.00 0.56 55.04
47 282 34 0.02 0.00 0.54 55.58
48 288 36 0.02 0.06 0.52 56.10
49 294 38 0.02 0.00 0.50 56.60
50 300 40 0.02 0.00 0.48 57.09
51 306 42 0.02 0.00 047 51.56
52 312 44 0.02 0.00 0.45 58.01
53 318 46 0.02 0.00 0.44 58.45
54 324 48 0.02 0.00 -0.43 58.88
55 330 50 0.02 0.00 0.42 59.3G
56 336 52 0.02 0.00 0.41 59.70
57 342 54 Q.02 0.00 0.40 60.10
58 348 56 G.02 0.00 0.39 60.48
59 354 58 0.02 0.00 0.38 60.86
60 360 60 0.02 0.01 1.42 62.28

0.00 0.00 1.24 63.52



Qp for Post-development conditions, Area C1

PG (in) 2.80
C 2.8
A (Ac) 0.1029
Tc {min) raw ]
Tc (min) adj 6
N 60
SLICE Time N
{min}
0
1 6 59
2 12 57
3 i8 45
4 24 33
5 30 51
6 36 49
7 42 47
8 48 45
9 54 43
iC 60 41
1 66 39
12 72 37
13 78 35
14 84 33
15 90 3
16 96 29
17 102 27
18 108 25
19 14 23
20 120 24
21 126 19
22 132 17
23 138 15
24 144 13
25 150 i
26 156 9
27 162 7
28 168 5
29 174 3
30 180 1
" 186 2
32 192 4
33 198 6
34 204 8
35 219 10
36 216 12
37 222 14
38 228 16
39 234 18
40 240 20
41 246 22
42 252 24
43 258 26
44 264 28
45 270 30
45 276 32
47 282 34
48 288 36
49 2564 38
50 300 40
51 306 42
52 312 44
53 318 46
b4 324 48
55 330 50
56 336 52
57 342 54
58 348 56
5% 354 58
60 360 60

Pn

(in)
0.00
0.02
0.02
0.02
0.02
0.2
0.02
0.02
0.02
0.02
Q.02
0.2
6.02
0.02
0.02
0.03

Qn
{cfs}
0.00
001
0.0
0.01
Q.01
0.02
0.02
0.02
c.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.03
0.03
0.03
0.03
0.03
0.04
0.04
0.05
0.06
.07
Q.11
0.54
0.15
0.09
0.06
0.05
0.04
0.04
Q.04
0.03
0.03

0.03

¥OLn TOT VOL

{ef)
0.00
2.50
506
5.17
5.30
5.43
5.57
572
5.88
6.06
6.24
6.44
6.66
6.90
7.47
7.46

(cf)

2.50
7.56
12.73
18.03
23.46
29.03
34.75
40.64
46.69
52.94
59.38
66.04
7295
80.12
87.58
95.36
103.50
112.06
121.07
130.62
140.79
151.70
163.51
176.43
180.77
207.03
226.04
249.47
281.82
398.25
522.54
565.09
592.03
£12.95
630.45
645,67
659.25
671.58
682.92
693.44
703.29
712.56
721.34
729.68
737.64
745.25
752.57
759.60
766.38
772.93
779.28
7BE.42
791.39
79719
802.84
808.34
813.70
818.93
824.05
829.05
831.52



Qp for Post-development conditions, Area C2

P6 (in) 2.80
cC 0.8
A (AC) 0.0248
Tc (rnin) raw 6
Te {min) adj 6
N 60
SLICE Time N Pn Qn VOLn TOTVOL
{min} {in} (cfs) (cf) {cf)
0 0 0.00 0.00 0.00
1 3] 59 0.02 0.00 0.60 0.60
2 12 57 0.02 0.00 1.22 1.82
3 18 55 0.02 0.00 1.25 3.07
4 24 53 0.02 0.00 1.28 435
5 30 51 0.02 0.00 1.31 565
6 36 49 0.02 0.00 1.34 7.0¢
7 42 47 0.02 0.00 1.38 B.38
8 48 45 0.02 0.00 142 2.79
9 54 43 0.02 0.00 1.46 11.25
10 60 41 0.02 0.00 1.50 12.76
11 66 39 0.02 0.00 1.55 14.31
12 72 a7 0.02 0.00 1.61 15.92
13 78 35 Q02 0.00 1.66 17.58
14 84 33 0.02 0.00 1.73 19.31
15 90 31 0.03 0.01 1.80 21.11
16 96 29 0.03 Q.01 1.88 22.98
17 102 27 0.03 0.01 1.96 24.95
18 108 25 0.03 0.1 2.06 27.01
19 114 23 0.03 .01 2.17 29.18
20 120 21 0.03 .01 2.30 31.48
21 126 19 0.04 0.01 2.45 33.93
22 132 17 D.04 0.01 2.63 36.56
23 138 15 0.04 0.01 2.85 39.41
24 144 13 0.05 0.01 341 42.52
25 150 11 Q.05 0.01 3.46 4598
26 156 9 0.06 .01 3.92 49.90
27 162 7 0.07 G0 4.58 54.48
28 168 5 0.09 0.02 565 60.12
29 174 3 0,13 0.03 7.80 67.92
a0 180 1 0.66 0.13 28.06 95.98
N 186 2 0.18 Q.04 29.96 125.94
3z 192 4 0.10 0.02 10,25 136.19
33 198 6 0.08 0.02 6.49 142.69
34 204 8 0.06 0.01 5.04 147.73
a5 210 10 0.05 0.01 422 151.94
a6 216 12 0.05 0.01 3.67 155.61
a7 222 14 0.04 Q.01 3.27 158.89
33 228 16 0.04 0.01 297 16186
39 234 18 0.04 0.01 2.73 164.59
40 240 20 0.03 0.01 254 167.13
41 246 22 0.03 .01 2.37 169.50
42 252 24 0.03 0.01 2.23 171.74
43 258 26 0.03 0.01 2.1 173.85
44 264 25 0.03 0.01 ] 175.86
45 270 30 0.03 0.01 1.92 177.78
46 276 3z 0.03 0.60 1.84 179.61
47 282 34 ¢.02 .00 1.76 181.38
48 288 36 0.02 0.00 1.70 183.07
49 294 38 0.02 0.00 1.63 184.71
50 300 40 0.02 0.0CG 1.58 186.29
51 306 42 0.02 0.00 1.53 187.81
52 312 44 0.02 Q.00 1.48 189,30
53 318 46 0.02 0.C0 1.44 190.73
54 324 48 0.02 0.00 140 192.13
55 330 50 Q.02 0.00 1.36 193.49
56 336 52 .02 0.00 1.33 194.82
57 342 54 0.02 0.00 1.29 196.11
58 348 56 0.02 Q.00 1.26 197.37
59 354 58 0.02 Q.00 1.23 198.60
60 360 60 0.02 0.00 1.21 199.81

0.00 0.00 060 20041



Qp for Posi-development conditions, Area D1/D2/G3

P& {in) 2.80
C G8
A (A 0152
T¢ (min) raw 6
Tc (min} adj 6
N 60
SLICE Time N Fn Cn VOLn  TOT vOL
{min) (in) (cfs) {cf} (cf}
0 [¢] 0.00 G.00 0.00
1 6 59 0.02 0.02 3.7¢ 37
2 12 57 0.02 0.02 7.49 11.19
3 18 55 0.02 0.02 7.66 18.86
4 24 53 0.62 0.02 7.85 26.11
5 30 51 0.02 0.02 8.04 3475
6 36 49 0.02 0.02 8.25 43.00
7 42 47 0.02 0.02 8.47 51.47
8 48 45 0.02 0.02 8.71 60.19
9 54 43 0.02 0.03 8.97 69.15
10 60 41 0.02 0.03 9.25 78.40
1 66 39 0.02 0.03 9.55 87.94
12 72 7 0.02 0.03 9.87 97.82
13 78 35 0.02 0.03 10.23  108.04
14 84 33 0.02 0.03 1062 118.66
15 90 31 0.03 0.03 11.05 12971
16 96 22 0.03 0.03 1153 i41.23
17 102 27 0.03 0.03 12.06 153.29
18 108 25 0.03 0.04 1266  165.96
19 114 23 0.03 0.04 13.35 17931
20 120 2t 0.03 0.04 14.14  193.45
21 126 19 0.04 Q.04 1507  208.52
22 132 17 0.04 0.05 16.16 224.68
23 138 15 0.04 0.05 1749 24217
24 144 13 0.05 0.06 19.13  261.30C
25 150 11 0.05 0.06 2124 28254
26 156 9 0.06 0.07 2408 306.62
27 162 7 0.07 0.08 28.15 33477
28 168 5 0.09 0.11 3470 369.47
29 174 3 0.13 0.16 47.91 41738
30 180 1 0.66 0.80 17244 589.82
N 186 2 0.18 022 18409 77391
32 192 4 0.10 0.13 63.02 836.93
33 198 & 0.08 0.09 3990 876.83
34 204 8 0.06 0.08 30.98 90781
35 210 10 0.05 0.07 25,91 933.72
36 216 12 0.05 0.06 2254  956.27
37 222 14 0.04 0.05 20.12  976.38
38 228 16 0.04  0.06 18.26 994.64
ki 234 18 0.04 0.04 16.79 1011.43
40 240 20 0.03 0.04 1559 1027.02
41 246 22 0.03 0.04 1459 1041.61
42 252 24 0.03 0.04 13.73  1055.34
43 258 26 .03 0.04 13.00 1068.34
44 264 28 0.03 0.03 12.35 1080.69
45 270 30 0.03 0.03 11.79 1092.48
46 276 32 0.03 0.03 11.28 1103.76
47 282 34 0.02 0.03 10.83  1114.59
48 288 36 0.02 0.03 10.42 112500
49 294 38 0.02 0.03 10.04 1135.05
50 300 40 0.02 0.03 9.70 114475
51 306 42 0.02 0.03 939 115414
52 312 44 0.02 0.02 9.10 1163.2%
53 318 46 0.02 0.02 8.84 1172.09
54 324 48 0.02 0.02 8.59 1180.68
55 330 50 .02 0.02 8.36 1189.04
56 336 52 0.02 0.02 8.15 1197.18
57 342 54 0.02 0.02 7.94 120513
58 348 56 0.02 0.02 7.75 121288
59 354 58 0.02 0.02 7.58 1220.48
60 360 60 0.02 0.02 741 1227.87

0.00 G.00 3.66 1231.583



Qp for Post-development conditions, Area D4

£6 (in) 2 80
C 08
A (AC.) 0.0057
Te (min) raw 6
Te (min) adj 6
N 60
SLICE Time N Pn Qn vOln TOT VOL
(min) (in) {cfs} {cf) {ch
0 0 0.00 0.00 0.00
1 6 59 0.02 0.00 0.14 0.14
pa 12 57 0.02 0.00 0.28 0.42
3 18 55 0.02 0.00 0.29 0.71
4 24 53 0.02 0.00 0.29 1.00
5 30 51 0.02 0.00 0.30 1,30
6 a8 49 0.02 0.00 0.31 161
7 42 47 0.02 0.00 0.32 1.93
8 48 45 0.02 0.00 0.33 2.25
9 54 43 0.02 0.00 0.34 2.59
10 60 1 0.02 0.00 0.35 2.93
1 66 39 0.02 .00 0.36 3.29
12 72 37 0.02 0.00 0.37 3.66
13 78 a5 0.02 0.00 0.38 4.04
14 84 33 0.02 0.00 0.40 4.44
15 90 3 0.03 0.00 0.41 4.85
16 96 29 0.03 0.00 0.43 528
17 102 27 0.03 0.00 0.45 573
18 108 25 0.03 0.00 0.47 6.21
19 114 23 0.03 0.00 0.50 6.71
20 120 21 0.03 0.00 0.53 7.24
21 126 19 0.04 0.0 0.56 7.80
22 132 17 0.04 0.00 0.50 8.40
23 138 15 0.04 0.00 0.55 9.06
24 144 13 0.05 0.00 0.72 9.77
25 150 i} 0.05 0.00 079 1057
26 156 g 0.06 0.00 0.90 1147
27 162 7 0.07 0.00 105 1282
28 168 5 0.09 0.00 1.30 13.82
29 174 3 0.13 0.0% 1.79 1551
30 180 1 0.66 0.03 645  22.06
31 186 2 0.18 0.01 682  28.95
32 192 4 0.10 0.00 236 31.30
33 198 6 0.08 0.00 1.49 3279
34 204 8 0.06 0.00 118 33.95
35 210 10 0.05 0.00 0.97 3492
36 216 12 0.05 0.00 084 3577
37 222 14 0.04 0.00 075  36.52
38 228 16 0.04 0.00 068  37.20
39 234 8 0.04 0.00 063  37.83
40 240 20 0.03 0.00° 0.58 38.41
41 246 22 0.03 0.00 055  38.9%
a2 252 24 0.03 0.00 0.51 39.47
43 258 26 0.03 0.00 049 3296
44 264 28 0.03 0.00 0.46  40.42
45 270 30 0.03 0.00 044  40.86
46 276 a2 0.03 0.00 042 4128
47 282 34 0.02 0.00 040 4169
48 268 36 0.02 0.00 0.39 4208
49 294 38 0.02 0.00 0.38 4245
50 300 40 0.02 0.00 036  42.82
51 306 42 0.02 0.00 035 4317
52 312 44 0.02 0.00 0.3¢ 4351
53 318 46 0.02 0.00 033  43.84
54 324 48 0.02 0.00 032 44.16
55 330 50 0.02 0.00 0.31 44.47
56 336 52 0.02 0.00 0.30  44.78
57 342 54 0.02 0.00 0.30 4507
58 348 56 0.02 0.00 029 4536
59 354 58 0.02 0.00 028 45865
60 360 60 0.02 0.00 028 4592

0.00 0.00 0.14 46.06



Qp for Post-development conditions, Area E1

P& {in)
C
A (Ac.}
Tc (min} raw
Tc (min) adj
N
SLICE Time
{mir)
o 0
1 ]
2 12
3 18
4 24
5 30
6 36
7 42
8 48
9 54
10 60
11 66
12 72
13 78
14 84
15 90
16 96
17 102
18 108
19 114
20 120
21 126
22 132
23 138
24 144
25 150
26 156
27 162
28 168
29 174
30 180
H 186
32 192
33 198
34 204
a5 210
36 216
37 222
38 228
39 234
40 240
41 246
42 252
43 258
44 264
45 270
46 276
47 282
48 288
49 294
50 300
51 306
52 312
53 318
54 324
55 330
56 336
57 342
58 348
59 354
60 360

280
0.8
0.0553

&

i
60

Pn
{in}
0.060
0.02
G.02
0.02
0.02
0.02
.02
0.02
0.02
0.02
0.02
0.02
6.02
0.02
0.02
0.03
0.03
0.03
0.03
0.03
0.03
0.04
.04
0.04
0.05
0.05
0.06
0.07
0.09
0.13
0.66
0.18
0.10
0.08
0.06
0.05
0.05
0.04
0.04
0.04
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.00

an
{cfs)

0.00
Q.01

0.1

0.01

[tX0)]

0.01

0.01

0.01

0.01

0.01

0.01

0.04

0.01

.01

0.01

0.01

0.01

0.01
0.01
0.1
0.01

.02
0.02
0.02
0.02
0.02
0.03
0.03
0.04
0.06
0.29
0.08
0.05
0.03
0.03
0,02
0.02
0.02
0.02
0.02
0.02
0.01
0.01
0.0
0.1
0.01
0.01
0.01
o.M
0.1
0.01
0.01
0.01
0.01
0.1
0.01
0.01
0.01
0.01
0.0%
Q.01
0.00

VOLn
(ch
0.00
1.34
2.72
2.78
2.85
2.92
2.99
3.07
3.16
3.25
3.35
3.46
3.58
a7
3.85
4.01
4.18
4.38
4.60
4.84
5.13
5.47
5.86
6.35
6.94
7.71
B.74
10.22
12.59
37.38
62.57
66.80
22.87
14.48

TOT VOL
(cf}

1.34
4.06
6.84
.69
12.81
15.60
18.68
21.84
25.09
28.45
31.91
3549
39.20
43.06
47.07
51.25
55.62
60.22
65.06
70.20
75.66
81.53
87.87
94.82
102.52
111.26
121.47
134.07
151.45
214.02
280.82
303.69
318.17
329.41
338.81
346.99
354.29
360.92
367.01
372.67
377.96
382.94
387.66
392.14
396.42
400.51
404.44
408.22
411.86
415.39
418.79
422,10
42530
428.42
431.46
434.41
43729
440.11
447 .85
445.54
446.87



Qp for Post-development conditions, Area E2

PB {in)

C

A (Ac)

Tc (min) raw

Te (min) ad)
N
SLICE Time
{min)
0 [
1 6
2 12
3 18
4 24
5 30
6 36
7 42
8 48
9 54
10 60
" 66
12 72
13 73
14 84
15 90
16 96
17 102
18 108
19 114
20 120
21 126
22 132
23 128
24 144
25 150
26 156
27 162
28 168
29 174
30 180
3H 186
32 192
33 198
34 204
35 210
36 216
ar 222
3B 228
39 234
40 240
41 248
42 252
43 258
44 264
45 270
46 276
- 282
43 288
49 294
50 300
51 306
52 312
53 318
54 324
55 330
56 336
57 342
58 348
59 354
60 360

2.80
0.8
0.0095

6

&
60

Pn

(in)
0.00
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02

Qn

(cfs)
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
.00

VGLn
{ef)
.00
0.23
047
0.48
Q.49
0.50
0.51
053
G.54
0.56
0.58
0.60

TGT VoL
(cf)

0.23
0.70
118
1.66
217
268
4
3.75
431
4.89
548
6.10
6.73
7.40
8.09
8.80
9.56
10.3%
11.18
12.06
13.00
14.01
15.10
16.29
17.61
18.11
20.87
23.03
26.02
36.77
48.24
5217
54.66
56.59
58.20
58.61
60.86
62.00
63.05
64.02
64.93
65.79
66.60
67.37
68,10
68.80
69.48
70.13
70.75
71.36
71.94
72.91
73.06
73.60
7412
74.63
75.12
75.61
76.08
76.54
76.77



Qp for Pest-development conditions, Area E3

P& {in) 2.80
[ 0.8
A (AL 0.04
Te (min) raw G
Te (min} adj 6
™ g0
SLICE Time M Pn an VOLn  TOTVOL
{min) (in) {cts) {cf) (cf}
0 0 0.00 0.00 6.00
1 6 5% 0.02 0.01 0.97 0.97
2 12 57 0.02 0.01 1.97 2.94
3 18 55 0.02 0.01 2.01 4.95
4 24 53 0.02 0.01 2.06 7.01
5 30 51 0.02 0.01 2.1 9.12
6 36 49 0.02 0.01 217 11.29
7 42 47 0.02 0.0t 2.22 13.51
8 48 45 0.02 0.1 2.29 15.80
9 54 43 0.02 0.01 2.35 18.15
10 60 41 0.02 .01 2.43 20.58
11 66 39 0.02 0.01 2.51 23.08
12 72 37 0.02 0.01 2.59 2567
13 78 35 0.02 0.01 2,68 28.36
14 84 33 0.02 0. 2.79 31,14
15 90 N 003 0.01 2.90 34.04
i6 96 29 0.03 0.01 3.03 37.07
17 102 27 0.03 0.01 317 40.23
18 108 25 0.03 0.01 .32 43.56
19 114 23 0.03 0.01 3.50 47.06
20 120 21 0.03 0.01 3N 50.78
21 126 19 0.04 0. 3.95 54.73
22 132 17 0.04 0.01 4.24 58.97
23 138 15 0.04 0.01 4.58 63.56
24 ta4 13 0.05 0.01° 5.02 68.58
25 150 11 0.05 0.02 5.58 74.16
26 156 k] 0.06 0.02 6.32 80.48
27 162 7 0.07 0.02 7.39 87.87
28 168 5 0.09 0.03 9.1 96.97
29 174 3 0.13 0.04 12.57  109.5%
30 180 1 0.66 0.21 4526  154.81
A 186 2 0.18 0.06 48.32 20313
32 192 4 0.10 0.03 i6.54 219.67
33 198 6 0.08 0.02 1047 230.14
34 204 8 0.06 0.02 8.13 23827
35 210 10 0.05 0.02 6.80 245.07
36 216 12 0.03 0.02 592 25099
37 222 14 0.04 0.01 528 256.27
38 228 16 0.04 .01 479  261.06
39 234 18 0.04 0.0 441 26547
40 240 0 0.03 0.01 4,09 269.56
41 246 22 0.03 0.01 383 27339
42 252 24 0.03 0.01 3.60 276.99
43 258 26 0.03 0.01 341 28040
A4 264 28 0.03 0.01 3.24 28365
45 270 30 0.03 o 3.09 28674
46 276 32 0.03 0.01 286 288.70
47 282 34 0.02 0.0% 2.84 29254
48 288 36 0.02 .01 2.73 295.28
49 294 38 0.02 0.01 2.64 297T.:M
50 300 40 0.02 0.01 255 30048
51 306 42 0.02 0.01 247 30293
52 12 44 0.02 0.01 239 3053
53 318 48 0.02 0.01 232 307.63
54 324 48 0.02 0.01 225 30989
55 330 50 Q.02 0.01 2149 31208
56 336 52 0.02 0.01 214 3422
57 342 54 0.02 0.01 208 3163
58 348 56 0.02 0.01 204 31834
59 3154 58 0.02 0.01 1.99  320.33
60 360 60 0.02 0.01 1.94  322.27

0.00 0.60 096 323.24



Cip for Post-deveiopment conditions, Area A2

P8 (i)

C

A (Ac.)

Te (min) raw

Tc (min) ad)
N
SLICE Time
{min)
0 0
1 6
2 12
3 18
4 24
5 30
8 36
7 42
8 48
9 54
10 60
1 66
12 72
13 78
14 84
15 jele]
16 96
17 102
18 108
19 114
20 120
21 126
22 132
23 138
24 144
25 150
26 156
27 162
28 168
29 174
30 180
3 186
32 192
33 198
34 204
35 210
3G 216
a7 222
38 228
39 234
40 240
41 248
42 252
43 258
44 264
45 270
46 276
47 282
438 288
49 294
50 300
51 306
82 312
53 318
54 324
55 330
56 336
57 342
58 348
59 354
60 360

2.80
0.8
0.1029

8

60

RN R R W W@ W W s PR B OGOt

O BN = W N =

Pn
i
0.00
0.02
0.02
0.02
6.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.03
0.03
0.03
0.03
0.03
0.03
G.04
0.04
0.04
0.05
005
0.06
0.07
0.09
0.13
0.66
0.18
0.10
0.08
0.06
0.05
0.05
0.04
0.04
0.04

0.03
0.03
0.03
0.03
0.03
0.03
Q.03
Q.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
c.02
0.02
0.00

Qn
(cfs)

0.00
o.M

0.01

0.01

0.1

0.02
6.02
0.02
0.02
0.02
0.02
.02
0.02
0.02
Q.02
0.02
0.02
0.02
0.02
0.03
0.03
Q.03
Q.03
0.03
0.04
0.04
0.05
0.06
0.07
0.1

0.54
0.15
0.09
0.06
0.05
0.04
0.04
.04
0.03
0.03

VOLn

(cf)
0.00
2.50
5.06
5.17
5.30
5.43
5.57
572
588
6.06
6.24
6.44
6.66
6.90
A7
7.46
7.78
8.14
8.55
9.02
9.55
10.17
10.91
11.81
12.92
14.34
16.26
18.01
23.43
32.35
116.43
124 .30
42.55
26.94
20.92
17.49
15.22
13.58
12.33
11.34
10.53
9.85
9.27
8.78
8.34
7.96
7.62
7.3
7.03
6.78
6.55
6.34
6.15
5.97
5.80
5.64
5.50
5.36
5.24
512
5.00
2.47

TOT VOL
{cf)

2.50
7.56
12.73
18.03
23.46
29.03
34.75
40.64
46.69
52.94
59.38
66.04
72.95
80.12
87.58
95.36
103.50
112.05
121.97
130.62
140.79
151.70
163.51
176.43
180.77
207.03
226.04
249.47
281.82
398.2%
522.54
§65.09
592.03
612.99
630.45
645.67
659.25
671.58
682.92

693.44
703.29
712.56
721.34
725.68
737.64
745.2%
762.57
759.60
766.38
772.93
779.28
785.42
791.39
797.19
802.84
808.34
B813.70
518.93
824.05
829.05
831.52



For Qp for Post-Development Conditions, Area B3

PG (in} 2.80
C 0.8
A{AC) d.1181
Tc {min} raw ¥
Tc (min) adj G
N 60
SLICE Time N Pn Qn VOLn TOTVOL
(min) {in)  (cs} (e C))
0 0 0.00 0.00 0.00
1 6 59 a.02 0.02 2.87 2.87
2 12 57 0.02 6.02 5.80 8.67
3 18 55 0.02 0.02 5.94 14.61
4 24 53 0.02 0.02 6.08 20.69
5 30 51 0.02 0.02 6.23 26.93
5 36 43 0.02 0.02 5.39 33.32
7 42 47 0.02 0.02 6.57 39.89
8 48 45 0.02 0.02 6.75 46.64
9 54 43 06.02 0.02 £6.95 53.59
10 60 41 0.02 0.02 7.16 60.75
11 66 39 0.02 0.02 7.40 68.15
12 72 37 0.02 0.02 7.65 75.80
13 78 35 0.02 0.02 7.92 83.73
14 84 33 0.02 0.02 8.23 91.85
15 90 3 0.03 0.0z 8.56 100,51
16 496 29 0.03 0.03 8.93 10945
17 102 27 0.03 .03 9.35 118.79
18 108 25 .03 0.03 9.81 128.61
19 114 23 0.03 0.03 1035 13895
20 120 21 0.03 0.03 1096 14991
21 126 19 0.04 0.03 11.68  161.59
22 132 17 004 0.04 12.82 174.11
23 138 15 0.04 0.04 13.55 187.66
24 144 13 0.05 0.04 14.83  202.49
25 160 11 0.05 0.05 1646 218.95
26 156 g 0.06 0.06 18.66  237.61
27 162 7 0.07 0.07 2182 25942
28 168 S 0.09 0.08 26.80 286.32
29 174 3 0.3 0.12 3713 32345
30 180 1 0.66 Q.62 13363 457.07
31 186 2 0.18 Q.17 14266  599.73
32 192 4 0.10 0.10 48.83  ©648B.57
33 198 6 0.08 0.07 3092 679.49
34 204 8 0.06 G.06 24.01 703.5¢
35 210 10 0.05 0.05 20.08 723.57
36 216 12 0.05 0.05 1747 741.04
37 222 4 0.04 0.04 15.5¢ 756.63
38 228 16 0.04 0.04 1415 770.78
39 234 18 0.04 0.03 13.01 783.80
40 240 20 0.03 0.03 12,086  795.88
41 246 22 Q.03 0.03 11.30  807.18
42 252 24 0.03 0.03 1064 817.82
43 258 26 0.03 G.03 10.07  827.89
44 264 28 0.03 .03 957 83747
45 270 30 0.03 0.02 913  846.60
46 276 32 0.63 0.02 8.74 85534
47 282 34 0.02 0.02 8.3 863.73
48 288 35 6.02 0.02 8.07 B71.80
49 294 38 0.02 0.02 778 B879.59
50 300 40 0.02 0.02 752 887.11
51 306 42 0.02 .02 728 894.39
52 312 44 0.02 0.02 7.06 S01.44
93 318 46 0.02 6.02 6.85 908.29
54 324 48 0.02 .02 6.66 914.85
55 330 50 0.0z 0.02 648  921.43
56 336 52 0.02 0.02 6.31 927.74
57 342 54 0.02 0.02 6.16  933.89
58 348 56 0.02 0.02 6.01 939,90
59 354 58 0.02 Q.02 587 94577
60 360 64 0.02 0.01 538  951.15

0.00 (.00 2.47 953.62



Qp for Post-development conditions, Area BS

PE (in)

C

A (Ac)

Tc (min) raw

T (min} ad]
N

SLICE Time

{min}

-t
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38

12
18
24
30
36
42
48

60
66
72
78

90

96
102
108
114
120
126
132

144
150

162
168
174
180
186
192
198
204
210
216
222
228
234
240
246

252
258

270
276

288
294
300
306
312
318
324
330
336
342
348
354
360

2.80
0.8
0.1239

6

60
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16

Pa
(in}

0.00
0.02
0.02
0,02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.62
0.02
0.02
0.03
0.03
0.03
0.03
0.03
0.03
0.04
0.04
0.04
0.05
0.05
0.06
0.07
0.09
0.13
0.66
0.18
0.10
0.08
0.06
0.05
0.05
0.04
0.04
0.04
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.062
0.02
0.00

Qn
{cfs)
0.00
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
Q.02
0.02
0.02
0.02
0.03
0.03
0.03
0.03
0.03
0.03
0.04
0.04
.04
0.05
0.05
0.06
0.07
0.09
0.13
0.65
0.i8
0.10
.08
0.06
0.05
005
0.04
0.04
0.04
0.03
0.03
0.03
0.03
0.03
0.03
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
Q.02
Q.02
0.02
0.02
6.02
.00

VOLn
(cf)
0.00
3.0
6.09
5.23
6.38
6.54
6.71
.89
7.08
7.29
7.52
7.76
8.02
8.31
8.63
8.98
9.37
9.81
10.30
10.85
11.50
12.25
13.14
1422
15.55
17.27
19.57
22.89
28.21
38.95
140.19
14967
51.23
32.44
25.19
21.06
18.33
16.35
14.85
13.65
12.67
11.86
11.16
10.57
10.04
9.58
9.17
8.80
8.47
8.17
7.89
7.64
7.40
719
6.98
6.80
6.62
6.46
6.30
6.16

602
2.98

TOTVOL
{ch

3.0
9.10
15.33
21.71
28.25
34.96
41.85
48.93
56.22
63.74
71.50
79.52
§7.84
96.47
105.45
114.82
12463
134.92
145,78
157.28
169.53
182.66
196.88
212.43
229.70
24928
272147
300.38
339.33
479.52
629.19
680.42
712.86
738.04
759.11
77744
793.79
808.64
822,29
834,96
846.82
857.99
868.55
878.60
886.18
897.35
806.15
914.62
922.79
930.67
938.31
945.71
952.90
959.458
966.68
973.30
979.76
986.06
992.22

99625
1001.22



Qp for Post-development conditions, Area C3

P& {in) 2.80
c 0.8
A (Ac) 0.3411
Tc (min) raw G
Te (min) adj -6
N 60
SLICE Time N Pn Qn VOotn TOTVOL
{min) {in} (cfs) {cf) {cf)
¢] 0 0.00 0.00 0.00
1 6 5% 0.02 0.05 8.29 8.29
2 12 57 0.02 0.05 16.77 25.05
3 18 55 0.02 0.05 17.15 42.21
4 24 53 0.02 0.05 17.56 59.77
5 36 51 0.02 0.05 15.00 7777
G 36 45 0.02 0.05 16.47 96.24
7 42 47 0.02 0.06 18.97 115.21
8 48 45 0.02 0.05 19.50 134.71
9 54 43 0.02 0.06 20.07 15478
10 60 41 0.02 0.06 2069 17547
11 66 39 0.02 0.06 21.36 196.84
12 72 37 0.02 0.06 2209 218.93
13 78 35 0.02 0.06 2289 241.82
i4 84 33 0.02 0.07 23.78 265.58
15 90 31 0.03 0.07 24.73 290.31
16 96 29 0.03 0.07 25.80 31611
17 102 27 0.03 0.08 27.00  343.10
18 108 25 0.03 0.08 28.35 371.45
19 114 23 0.03 0.09 29.88  401.33
20 120 21 .03 0.09 31.66 432.99
21 126 19 0.04 0.10 33.72  466.71
22 132 17 0.04 0.10 36.17 502.88
23 138 15 0.04 Q.11 39.14 542.02
24 144 13 0.05 .12 42.82 584.84
25 150 1" 0.05 .14 47.54 63238
26 156 9 0.06 0.16 53.89 686.27
27 162 7 0.07 0.19 63.01 749.28
28 168 5 0.09 0.24 77.67 826.95
29 174 3 0.13 0.35 107.23 934.19
30 180 1 0.66 1.79 385.95 1320.13
3 186 2 0.18 0.50 412.03 173217
32 192 4 0.10 0.28 141.04 1873.21
33 198 6 0.08 0.21 59.30 1962.51
34 204 8 0.06 017 69.35 2031.86
35 210 10 0.05 0.15 57.99 2089.85
28 216 12 0.05 Q.13 50.46 2140.30
37 222 14 0.04 0.12 45.02 2185.33
38 228 16 0.04 0.11 AQ87 2226.20
ag 234 18 0.04 0.10 37.58 2263.78
40 240 20 0.03 0.09 34,89 229867
41 246 22 Q.03 0.09 32.65% 2331.32
42 252 24 0.03 0.08 30,74 2362.06
43 258 26 0.03 Q.08 29.09 239915
44 264 28 0.03 0.07 27.65 2418.80
45 270 30 003 0.07 26,38 244517
46 276 32 0.03 0.07 2525 2470.42
a7 282 34 0.02 0.07 24.23 2494 .65
48 2588 36 0.02 0.06 23.32 2517.97
49 294 38 0.02 0.06 2248 254045
50 300 40 6.02 .06 21.72  2562.17
51 306 42 0.02 0.06 21.02 258319
52 312 44 0.02 0.06 20.38 2603.57
53 318 46 0.02 0.05 19.78 2623.35
54 324 48 0.02 0.05 19.23 2642.58
55 320 50 Q.02 2.05 18.71 2661.29
56 336 52 0.02 Q.05 18.23  2679.52
57 342 54 0.62 0.05 17.78 2697.30
58 348 56 0.02 0.05 17.36  2714.66
59 354 S8 c.02 0.05 16.96 2731.62
60 360 18] G.02 0.05 16.58 2748.20

0.00 0.00 8.20 2756.39



Qp for Post-development conditions, Area C4

Pg (in)

C

A (Ac.)

Tc (min) raw

T (min) adj
N

SLICE Time

{min)

Y
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38

12
18
24
30
36
4z
48

60
66
72
78
B4
90
96
102
108
114
120
126
132
138
144
150
156
162
168
174
180
186
192
198
204
210
216
222
228
234
240
246
252
258
264
270
276
282
288
294
300
306
312
318
324
33C
336
342
348
354
360

280
0.8
0.1467
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60
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Pn
{in)
0.00
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.03
0.03
0.03
0.03
0.03
0.03
0.04
0.04
0.04
0.05
0.05
0.06
0.07
0.09
0.13
0.66
0.18
0.10
0.08
0.06
0.05
0.05
0.04
0.04

Qn
(cfs)
0.00
0.02
G.02
0.02
0.02
Q.02
0.02
0.02
0.02
0.02
0.03
0.03
0.63
0.03
0.03
0.03
0.03
0.03
0.03
0.04
0.04
Q.04
0.04
0.05
0.05
0.06
0.07
0.08
0.10
Q.15
Q.77
0.21
0.12
0.09
0.07
0.06
0.06
0.05
0.05
0.04
0.04
0.04
0.04
¢.03
G.03
.03
0.03
0.03
0.03
0.03
0.03
0.02
0.02
0.02
.02
0.02
0.02
0.02
.02
0.02
0.02
0.00

VOLn
(cf)
0.00
3.56
7.21
7.38
71.55
T7.74
7.4
8.16
8.39
8.63
8.90
9.19
9.50
9.84
10.22
10.63
11.09
11.61
12.19
12.85
13.61
14,50
15.56
16.83
18.42
20.45
23.18
27.10
33.41
46.12
165.99
177.21
60.66
38.41
29.82
24.94
21.70
19.36
17.58
16.16
15.01
14.04
13.22
12.591
11.89
11.35
10.86
10.42
10.03
2.67
9.34
9.04
8.76
8.51
8.27
8.05
7.84
7.65
7.48
7.29
7.13
3.53

TOT VOL
{cf)

3.56
10.78
18.15
25.71
33.45
41,39
4g.55
57.93
66.57
75.47
84.66
94.16

104.00
114.22
124.86
135.95
147.56
158.75
172.60
186.22
200.72
216.28
233.11
251.53
271.97
295.15
322.25
355.66
401.77
567.76
744.97
805.63
844.03
873.86
898.80
920.50
939.86
957.44
973.60
988.61
1002.65
1015.87
1028.38
1040.27
1051.62
1062.48
1072.90
1082.93
1092.60
1101.94
1110.98
1119.74
1128.25
1136.52
1144 .57
1152.41
1160.05
1167.52
1174.81

1151.94
1185.47



Qp for Post-development conditions, Area D5

P6 {in) 2.80
C 08
A (AC) 0.2763
Te (min) raw 8
T (min) adj ' 6
N 60
SLICE Time N Pn Qn VOLr TOT VOL
(min) {in) (cfs) {cf) (cf)
0 G 0.00 0.00 0.00
1 & 59 0.02 0.04 6.71 6.71
2 12 57 0.02 0.04 13.58 26.29
3 18 55 0.02 0.04 13.88 34.19
4 24 53 0.02 0.04 14.23 48.42
5 30 51 0.02 0.04 14.58 63.00
B8 36 49 0.02 0.04 14.96 77.96
7 42 47 0.02 0.04 15.36 93.32
8 48 45 a.02 0.04 1580  109.11
9 54 43 0.02 0.05 16.26 12538
10 60 41 0.02 0.05 16.76 142.14
" 66 39 0.02 0.05 1731 15944
12 72 a7 0.02 0.05 1790 17734
13 78 35 0.02 0.05 18.54  195.88
14 84 33 0.02 0.05 19.25 21513
15 90 3 0.03 0.06 20.03  235.16
16 96 29 0.03 0.06 20.90 256.05
17 102 27 0.03 0.06 2187 277.92
18 108 25 0.03 0.07 2296  300.88
19 114 23 0.03 0.07 24.21 32509
20 120 21 0.03 0.07 2564  350.73
21 126 19 0.04 0.08 27.32  378.05
22 132 17 0.04 0.08 29.30 407.35
23 138 15 0.04 0.09 31.70  439.05
24 144 13 . 0065 0.10 3468 47373
25 150 11 0.05 0.1 3851  512.24
2% 156 g 0.06 0.13 4365 555.89
27 162 7 a7 0.15 5104  606.94
28 168 5 0.09 0.20 62.92 669.85
29 174 3 0.13 0.29 86.86 756.72
30 180 1 0.66 145 31263 1069.34
Kl 186 2 0.18 040 33376 1403.10
32 192 4 0.10 0.23 114.25 i517.35
3 198 ] 0.08 0.17 7234 1589.68
34 204 8 0.06 0.14 56.17 1645.86

[#~]
(]
L]
—
o
iy
[=]

0.05 0.12 46.97 1692.83

36 216 12 0.05 Q.11 40.87 1733.70
37 222 14 0.04 0.10 36.47 177017
38 228 16 0.04 0.09 33.11 1803.28
39 234 18 0.04 0.08 3044 1833.72
40 240 20 0.03 0.08 28.26 1861.99
41 246 22 0.03 0.07 26.44 1888.43
42 252 24 0.03 0.07 2480 1913.33
43 258 26 0.03 0.06 23.56 1936.89
44 264 28 0.03 0.06 2240 1959.29
45 270 30 0.03 0.06 21.37 1980.66
48 276 3z 0.03 0.06 2045 200111
47 282 34 0.02 0.05 19.63 2020.74
48 288 36 0.02 3.05 18.89 2039.62
49 294 38 0.02 0.05 18.21 2057.83
50 300 40 0.02 0.05 17.59 2075.43
51 306 42 0.02 0.05 17.03 209248
52 312 44 0.02 0.05 16.51 2108.96
53 318 46 0.02 0.04 16.02 2124.99
54 324 48 0.02 0.04 15.68 2140.56
55 330 50 G.02 0.04 15,16 2155.72
56 336 52 0.02 0.04 1477 2170.49
57 342 54 0.02 0.04 14.40 218489
58 348 56 0.02 0.04 1406 2198.95
59 354 58 .02 0.04- 13.74 221268
60 360 60 0.02 0.04 13.43  2226.11

0.0¢ 0.00 6.64 223275



Qp for Post-development conditions, Area D8

P26 (i)

C

AfAc)

Tc (min) raw

Tc (min} adj
N

SLICE Time

(miry)

@~ & W N O

G 00 W W W W MNR RN RN NN 2 o b b ad bk awa
N A A W OO N OGN B R DM th o W N O

12
18
24
30
36
42
48

60
66
72
78

90

102
108
114
120
126
132
138
144
150
156
162
168
174
180
186
192
198
204
210
216
222
228
234

240
248
252
258
264
270
276
282
288
294
300
306
312
318
324
330
336
342
348
354
360

280
0.8
0.7889

6

60

- A S RN RN W W W W B PR SN
W = WU N = W N O = WA ND a2 W dm N O =W N W

O O @ A N =Wt

-—

Pn
{in)
0.00
0.02
0.02
6.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
Q.02
0.02
0.03
0.03
0.03
0.03
0.03
0.03
0.04
0.04
0.04
0.05
0.05
0.06
007
0.09
.13
.68
0.18
0.10
0.08
0.06
0.05
0.05
0.04
0.04
0.04

0.03
0.03
Q.03
0.03
0.03
0.03
0.03
0.02
0.02
0.02
0.02
0.02
0.62
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.00

Qn
(cfs)

0.00
0.4

0.1

0.1

0.1

012
0.12
0.12
0.13
Q13
014
014
0.14
0.15
0.16
0.16
0617
0.18
0.19
0.20
0.21

0.22
0.24
0.26
0.29
0.32
0.37
0.44
0.56
0.82
4.14
1.15
0.66
049
0.40
034
0.30
0.27
0.25
023
0.22
Q.20
Q.19
0.18
017
017
0.16
0.15
0.15
0.14
0.14
0.13
0.43
0143
0.12
0.12
0.12
0.1%
a.11
0.11
0.11
0.00

VOLn

(cf
0.00
19.17
38.78
39.67
40.62
41.63
42.71
43.86
4510
46.43
47.86
49.41
5110
52.94
54.96
57.19
59.66
62.43
65.56
69,12
73.21
77.99
83.566
90.52
99.03
109.96
12463
14573
179.65
248.01
892.62
952.96
326.20
206.54
160.39
13412
116.70
104,13
94.63
86.92

80.70
75.51
71.09
67.28
63.95
61.01
58.39
56.05
53.92
52.00
50.24
48.62
47.13
45.75
44.47
43.28
42.16
41,12
40.14
39.22
38.35
18.96

TOT vOL
(ch)

19.17
57.95
97.62
138.24
179.87
222,58
266.45
311.55
357.98
405.84
455,25
S08.34
559.28
614,24
67143
731.09
793.53
858.09
928.20
1001.41
1079.41
1163.07
1253.59
13582.62
1462.58
15687.21
1732.94
1912.59
2160.60
3053.22
4006.17
4332.37
4536.92
4699.30
4833.42
4950.12
5054.25
5148.78
5235.70

5316.40
5391.90
5462.99
5530.27
559422
5655.23
5713.62
o769.67
5823.59
5875.59
5925.82
5974.44
6021.57
6067.32
6111.79
6165.07
6197.24
6238.36
6278.50
6317.71
£6356.06
6375.02



Qp for Post-development conditions, Area ES

PG (in)

C

A (AC)

Tc (min) raw

Te (min) adj
N

SLiCE Time

(min}

W ~N DR W= O

ECN—
- o

12

12
18
24
30
36
42
48
54
60
66
T2
78
84
g0
96
102
108
114
120
126
132
138
144
150
156
162
168
174
180
186
192
198
204
210
216
222
228
234
240
246
252
258
264
270
276
282
288
294
300
306
312
318
324
330
336
342
348
354
3690

2.80
0.8
0.1829

6

60

Pn
(in)
0.00
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
602
0.02
0.02
0.02
0.02
0.03
0.03
0.03
0.03
0.03
0.03
0.04
0.04
0.04
0.05
0.05
0.06
0.07
0.09
0.13
0.66
0.8
0.10
0.08
0.06
0.05
0.05
0.04
0.04
0.04
0.03
.03
0.03
0.03
0.03
0.03
0.03
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02

0.02
0.00

On

(cfs)
0.00
0.02
0.03
0.03
0.03
0.03
0.03
0.03
003
0.03
0.03
0.03
.03
0,03
0.04
0.04
0.04
0.04
Q.04
0.05
0.05
0.05
0.06
0.06
0.07
0.07
0.09
0.10
013
0.19
0.96
0.27
0.156
0.11
0.09
0.08
0.07
0.06
0.06
0.05
G.05

- 0085
0.04
0.04
0.04
0.04
0.04
0.04
0.03
0.03
0.63
0.03
0.03
0.03
.03
0.03
0.03
0.03
0.03
0,02
0.02
0.00

VQOLn

{cf)
0.00
4,44
8.99
9.20
9.42
9.65
9.80
10.17
10.46
10.76
11.10
11.46
11.85
12.27
12.74
13.26
13.83
14.48
15.20
15.02
16.97
18.08
19.40
20.99
22.96
25.49
28.89
33.79
41.65
97.50
206,95
220.94
75.63
47.89
37.18
31.09
27.06
2414
21.92
2015

18.71
17.51
16.48
15.60
14.83
14.14
13.54
12.99
12.50
12.05
11.65
11.27
10.93
10.81
10.31
10.03
9.78
9.53
9.31
9.08
8.89
4.40

TOT VOL
{cf)

4.44
13.43
2263
32.05
41.70
51.60
61.77
72.23
82.99
94.09

105.55
117.39
129.66
142 41
165.66
169.50
183.97
19817
215.20
232147
250.25
269.65
290.63
313.59
339.09
36G7.98
401.77
443.42
500.92
707.86
928.80
1004.42
1052.31
1089.49
1120.59
1147.65
1171.79
1193.7¢
1213.85

1232.56
1250.07
1266.55
128215
1296.97
131112
1324.66
1337.65
1350.15
1362.21
1373.85
1385.13
1396.05
1406.66
1416.97
1427.00
1436.78
1446.31
1455.62
1464.71
1473.60
1478.00



Qp for Post-development conditions, Area F1

P6 (in)
C

A (AC.)

Te (min) raw

Tc {rin} adj
N
SLICE Time
{mir)
0 4]
1 6
2 12
3 18
4 24
5] 30
6 36
7 42
8 48
9 54
10 60
11 66
12 72
13 78
14 84
15 90
16 96
17 102
18 108
19 114
20 120
21 126
22 132
23 138
24 144
25 150
26 156
27 162
28 168
29 174
30 180
3 186
32 192
33 198
34 204
35 210
36 216
37 222
38 228
39 234
40 240
41 246
42 252
43 258
44 264
45 270
46 276
47 282
48 288
49 294
50 300
51 306
52 312
53 318
54 324
55 330
56 336
57 342
58 248
59 354
60 360

2.80
08
0.1105

6

60

59
57
59
53
51
49
47
45
43
41
39
37
35
33
31
29
27
28
23
21
19
17
15

[ N NS R R

Pn
{in}
0.00
0.62
0.02
0.02
0.02
0.02
.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
Q.02
0.03
0.03
0.03
0.03
0.03
0.03
0.04
0.04
0.04
0.05
0.05
0.06
0.07
0.09
.13
0.56
0.18
0.10
0.08
0.06
0.05
0.05
Q.04
0.04
0.04

0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.02
0.02
0.02
0.0z
0.02
0.02
G.02
0.02
G.02
0.02
0.02
0.02
Q.02
0.02
0.00

Qn
(cfs)

0.00
0.01

0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
6.0z
0.0z
0.02
0.03
0.03
0.03
0.03
0.03
0.04
0.04
0.05
0.05
Q.06
0.08
0.1

0.58
0.16
.09
0.07
0.06
0.05
.04
0.04
0.04
0.03
0.03
0.03
0.03
0.03
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.G2
0.02
0.01
0.00

VOLn

{ch
0.00
2.69
9.43
5.56
5.69
5.83
5.93
6.14
6.32
6.50
6.70
5.92
716
7.41
7.70
8.01
B.36
B.75
9.18
9.68
10.25
10.92
11.72
12.68
13.87
15.40
17.46
2041
25.16
34.74
125.03
133.48
4569
28.93
22.46
18.79
16.35
14.58
13.24
1217

11.30
10.58
9.96
9.42
8.96
8.55
8.18
7.85
7.5%
7.28
7.04
5.81
6.60
6.41
6.23
6.06
5.91
5.76
5.62
5.48
5.37
2.66

TOT VOL
{cf}

269
B.12
13.67
19.36
2519
31.18
37.32
43.64
50.14
56.84
63.77
70.92
78.34
86.04
94.05
102.40
111.15
120.33
130.01
140.27
151.19
162.91
175.59
189.46
204.86
222.32
24273
267.89
302.63
427 656
561.14
606.83
635,76
658,22
677.01
683.36
707.94
721.18
733.36
744 66
755.24
765.19
774.62
783.57
79212
800.30
808.15
815.70
§22.98
830.02
836.83
843.43
849.84
856.07
862.13
856.04
873.80
879.42
B884.91
890.28
BO2.84



Project: SDE 4200.02 Palma de 1a Reina

Type: Retention or Detention

To Store 1246.88 cubic feet of water... Requires a Minimum 376 RS3 Units
Your Site Unit Length 12 x Unit Width 4 x Unit Depth 8
Configuration Total Rainstore® Units Needed = 384
Geotextile Fabric (8 oz) Needed = 160 sq yds 134 m?
Geomembrang Liner 0 o i e 05q yds 0 e
Geogrid Needed = 257 sq yds 215 m?
Excavated Volume Needed = 153 cu yds 117 m?
Sand Backfill or Equal™ = 3
*Site soils may be used,achedi wit(})\rsoilcslglgineer 77cu YdS 59 m
12 inches Cover (Porous Base Course) = 26 cu yds 20 m?
*Cover varies from 12 to 36 inches
Approx. Labor to Install System = 8 man hours




Project: SDE 4200.02 Palma de la Reina Type: Retention or Detention
To Store 2018.37 cubic feet of water... Requires a Minimum 609 RS3 Units

l Your Site Unit Length 51 x Unit Width 6 x Unit Depth 2

! Configuration Total Rainstore® Units Needed = 612

Geotextile Fabric (8 oz) Needed = | 835sq yds
IV Geomembrane Liner (40 mil PVC )=

*used mainly for capture and re-use 0 5 YdS

I Geogrid Needed = 1436 sq yds

Excavated Volume Needed = 572 cu yds

l' *Site soils may be used, check with soils engineer

12 inches Cover (Porous Base Course) = 145 cu yds

t *Cover varies from 12 to 36 inches

Approx. Labor to Install System = 12 hours
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Project: SDE 4200.02 Palma de la Reina Type: Retention or Detention
To Store 3788.32 cubic feet of water... Requires a Minimum 1142 RS3 Units

l Your Site Unit Length 77 x Unit Width 5 x Unit Depth 3
| Configuration Total Rainstore® Units Needed = 1155

Geotextile Fabric (8 oz) Needed = 1078 sq yds

| ~ - _
i A oA R A 05q yds

| Geogrid Needed = 1847 sq yds

Excavated Volume Needed = 795 cu yds

I *Site soils myalf;used?dleflz!&}dggggggineer 458 cu Yd.S

12 inches Cover (Porous Base Course) = 187 cuyds

l *Cover varies from 12 to 36 inches
Approx. Labor to Install System = 23 man hours

—_—




Type: Retention or Detention

To Store 1185.47 cubic feet of water... Requires a Minimum 358 RS5S3 Units

| Your Site Unit Length 15 x Unit Width 6 x Unit Depth 4
Configuration Total Rainstore® Units Needed = 360

Geotextile Fabric (8 0z) Needed = 258 sq yds
| Geomembrane Liner (40 mil PVC )=

*used mainly for capture and re-use 0 5 YdS

I Geogrid Needed = 443 sq yds

Excavated Volume Needed = 205 cu yds
Sand Backfill or Equal™ = 114 cu yds

l *Site soils may be used, check with soils engineer

12 inches Cover (Porous Base Course) = 44 cu yds

l *Cover varies from 12 to 36 inches
Approx. Labor to Install System = 7 man hours

e e




Project: SDE 4200.02 Palma de Ia Reina Type Retentlon or Detention
To Store 3587.11 cubic feet of water... Requires a Minimum 1081 RS3 Units

| Your Site Unit Length 73 x Unit Width 5 X Unit Depth 3
, Configuration  Total Rainstore® Units Needed = 1095

Geotextile Fabric (8 0z) Needed = 1021 sq yds
l Geomembrane Liner (40 mil PVC )=

*used mainly for capture and re-use 0 5q yds

| Geogrid Needed = 1752 sq yds

Excavated Volume Needed = 755 cu yds
Sand Backfill or Equal* = 436 cu yds

‘ *Site soils may be used, check with soils engineer

12 inches Cover (Porous Base Course) = 177 cu yds
i *Cover varies from 12 to 36 inches

Approx. Labor to Install System =




Project: SDE 4200.02 Palma de la Reina Type: Retention or Detention

To Store 6375.02 cubic feet of water... Requires a Minimum 1921 RS3 Units

| Your Site Unit Length 41 x Unit Width 6 x Unit Depth 8
; Configuration Total Rainstore® Units Needed = 1968

Geotextile Fabric (8 oz) Needed =
| Geomembrane Liner (40 mil PVC )=

*used mainly for capture and re-use

| Geogrid Needed =

Excavated Volume Needed =
Sand Backfill or Equal™ =

i *Site soils may be used, chedk with soils engineer

12 inches Cover (Porous Base Course) =
| *Cover varies from 12 to 36 inches




Project: SDE 4200.02 Palma de Ia Reina Type Retention or Detentlon

To Store 892.94 cubic feet of water... Requires a Minimum 269 RS3 Units

| Your Site Unit Length 23 x Unit Width 4 x Unit Depth 3
Configuration  Total Rainstore® Units Needed =276

Geotextile Fabric (8 oz) Needed = 263 sq yds

I
Geomembran% sﬁﬁiﬁ §‘%§3 mrl;}lt}rfaxgg; 0 sq yds

| - Geogrid Needed = 474 sq yds

Excavated Volume Needed = 204 cu yds
Sand Backfill or Equal* = 119 cu de

l *Site soils may be used, check with soils engineer

12 inches Cover (Porous Base Course) = 48 cu yds

I *Cover varies from 12 to 36 inches

' Approx. Labor to Install System 6 man hours I
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